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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

INVESTIGATION OF JET EFFECTS ON A FLAT SURFACE DOWNSTREAM
OF THE EXIT OF A SIMULATED TURBOJET NACELLE AT A’
FREE-STREAM MACH NUMBER OF 1.39

' By Walter E. Bressette and Abrahem Leiss
SUMMARY

An investigation at a free-stream Mach number of 1.39 utilizing a
blowdown-~type tunnel was made to determine the effects of a propulsive
Jet on a zero angle-of-attack wing surface located in the vieinity of

both a choked convergent nozzle and a convergent-divergent nozzle. Statics

pressure surveys were made on a flat surface that was located in the
viecinity of the propulsive Jet. 1e nozzles were operated over a varied

range of both exit static- and total-pressure ratios at different, fixed
vertical distances fraom the flat surface.

Within the scope of this investigation, it was found that shock
waves, formed in the external flow because of the presence of the Jet
exhaust, impinged on the flat surface and greatly altered the pressure
distribution. An integration of this pressure distribution for the
choked convergent nozzle, with the location of the propulsive-Jet exit
varied from 1.747 jet-exit diameters to 4.981 jJet-exit diameters below

the wing surface, resulted in a positive incremental normal force on the
wing at all positions.

INTRODUCTION

It has been shown previously that a propulsive jet issuing from the
rear of a nacelle into free-stream supersonic flow produced strong dis-
turbances which were responsible for the formation of shock waves in the
free stream downstream of the Jet exit. Reference 1 shows that, at a free=-
stream Mach number of 2.02, when these shock waves in the external flow
impinged upon an adjacent surface, & positive pressure rise was produced
and resulted in an induced 1ift on the adjacent surface. The present -
report is a continuation, in a more detailed manner, of the investigation
of reference 1 at a free~stream Mach number of 1.39.
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The investigation was conducted in the preflight jet of the Langley
Pilotless Aircraft Research Station at Wallops Island, Va. A small-scale
nacelle mounted beneath a flat plate was used to simulate a turbojet
engine and wing combination. The nacelle was both vertically .and hori-
zontelly adjustable with respect to the flat surface. ‘The nacelle was
operated with both hot and cold exhaust Jets utilizing a convergent noz-
zle as well as a convergent-divergent nozzle.

The data presented were obtained over a range of jet total-pressure
ratios from 2 to 15 at a free-stream Mach number of 1.39 and at angles
of attack and sideslip of 0°. The Reynolds number per foot for the tests

was approximately 10 X 106.

- SYMBOLS

ACy incremental normal-force coefficient,

(Normal force), - (Normal force)e

ERSE

Cp gross thrust coefficlent, EV@OSJ
D diameter, in.
Dg diameter of nacelle base, in.
H total pressure, 1b/sq in.
Hﬁ/bo nacelle-exit total-pressure ratio
M Mach number
P static pressure, 1b/sq in.
pj/po nacelle~exit static-pressure ratio
P pressure coefficient, gﬂﬁg;gg
q dynamic pressure, 7pM%/é,‘Ib/sq in.
S area, sq in.

: 25 4 e ¥
T gross thrust, yijj»Sj + pJSJ pQSJ, 1b
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NACA RM I55L13 CONFIDENTIAL 3
X chordwise distance from nacelle exit (downstream is positive),
in.
y spanwise distance from nacelle center line, in. | =
o secondary Jjet~on wave angle, deg
4 specific~heat ratio, 1.40 for air, 1.67 for helium, and
1.27 for the hot test
. ¢ primary Jjet-on wave angle, deg
8’ | angle of inclination of a straight line between nacelle exlit
and -impingement point on wing of primery shock wave, deg
Subscripts: |
f propulsive Jet off
J nacelle exit
;j* sonic throat
l local conditions
n propulsive jet on
o free stream
W wing

APPARATUS

The tests were made in the preflight Jet facility of the Langley
Pilotless Aircraft Research Station at Wallops Island, Va. (ref. 2). A
Mach number 1.39, 27~ by 27-inch nozzle was used for all the tests. A
photograph of the nacelle mounted in the test position benesth the flat-

surface wing at the exit of the 27- by 27-inch nozzle is shown as fig-
ure 1.

Nacelle.

A sketch of the nacelle with its principal dimensions is shown as *
figure 2. Also shown and tabulated in figure 2 are the different com-
ponents of the nacelle used in the hot and cold tests.
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The nacelle was: designed to produce a hot propulsive Jet (burning

of hydrogen and air) or a cold propulsive jJet. In the hot tests, metering |

flow nozzles were used to determine the fuel and air rates and ignition
was accomplished with a black-powder squib in combination with a mag-
nesium burnout restriction mounted at the exit of the nacelle. TImmedi-
ately after ignition, the restriction was burned and blown from the
nacelle.

The body of the nacelle had a maximum diameter of 1.12 inches with
an overall length of 11.65 inches. Two types of interchangeable nacelle-
exit nozzles were used for the tests, a convergent nozzle providing =
sonic exit and a convergent-divergent nozzle providing a supersonic exit.
The physical dimensions of both nozzles are given in figure 2.

The nacelle was mounted on a hollow strut which served as a housing
for the fuel, air, and pressure tubes as well as a support for the nacelle.
The leading edge of the strut was swept back at a 25 angle, while the
trailing edge was swept back 'at a 40° angle and the strut had a hexagonal
cross section as shown in figure 2.

Wing

- The wing used in the tests consisted of a l-inch maximum thickness
built-up steel section that completely spanned the exit of the preflight-
Jet nozzle as shown in figure 1. The wing had welded supports that were
bolted to the exit of the preflight-jet nozzle. The leading edge of the
wing was. 2.5 inches inside the nozzle as shown in figure 3, and approxi-
mately one-half of the total vertical distance up from the lower nozzle
plate. The wing had a flat under surface and was of rectangular plan
form with a 16.5=-inch chord and an 8° pevel on the upper surfaces of the
leading edge.

Figure 5 also shows the location of the nacelle with respect to the
wing and preflight-jet-nozzle exit for all the positions tested.

INSTRUMENTATION

The internal static pressure ef the nacelle was measuied for all

‘tests through a 0.03-inch-diameter orifice-shown in figure 2. Also shown

in figure 2 is the manifolded total-pressure tube used in recording the
internal total pressure of the nacelle for all cold tests. A #150-pound

maximum thrust-drag -balance was used to measure both the total drag (nacelle

Jjet off) and the net thrust (nacelle jet on).

CONFIDENTIAL
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The static pressure on the wing was measured through 47 static-
pressure orifices 0.06 inch in diameter. 'The position of each of these
orifices with respect to the nacelle exit is shown in figure 4.

N Tunnel pressures measured were the free-stream total pressure in
the section upstream of the 27- by 27-inch nozzle, and the stream static
pressure on the wall 1/2 inch upstream from the nozzle exit. All pres~
sures were recorded by electrical pressure recorders of the strain-gage
type. A 10-cps timer correlated all time histories on paper records.
Shadowgraphs, which were photographed at an exposure of approximately
0.003 second, were obtained by using a carbon-arc light source and an
opaque-glass screen.

TEST AND METHODS

The tests were made at a free-stream Mach number of 1.39 with a

Reynolds number per foot of approximately 10 X 106.
/)

With the arrangement shown in figurét‘B , the complete test field was
within the Mach wedge of the preflight-jet nozzle with the upper half
of nozzle flow being diverted by the wing. For all tests, the nacelle-
exit center line was located vertically below the center line of the
wing. The only variation between individual tests was the vertical dis~
tance between wing and nacelle center line at position I and the hori-
zontal distance between the nacelle exit and the wing treiling edge at
positions I, and II,, as shown in figure 5. At all times the nacelle

was st an angle of attack and sideslip of 0° with respect to both the
wing surface and the center line of the preflight Jet.

A high~-frequency strain-gage balance was used to measure hoth the
total drag (nacelle jet off) and the net thrust (nacelle jet on). The
gross thrust was then obtained by an algebraic summation of these measure-
ments. From the gross thrust,.the static pressure at the exit of the
nacelle was calculated by using the one-dimensional-flow theory applied
to the momentum equation as follows:

T = 7 M;°8) + ByS) - o

¥

Therefore

T + pOSJ ¢

32 + 1)

pj =
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A nacelle static@pressure was measured (fig. 2) for all test runs as well
as a total pressure for all cold test runs, and the thrust determined
from these measurements was used as a check on the strain-gage balance
reedings for the different nacelle positions tested.

The static pressure at the exit of the nacelle for the hot, the air,
and the helium sonic propulsive jets is different for the same gross
thrust because the values of ¥ are different for each of these gases.
Since Pj varies with 7y and Hﬂ is not constant, a plot of the vari-

ation of pJ/bo with HJ/po for all test runs is presented in figure 5.

Figure 5 also indicates the ranges of pressure ratios covered in tliese
tests. ‘Although the nacelle could be operated with a hot propulsive Jjet,
the short pressure-ratio range obtainable from the hot Jet plus the
excessive heating of the nacelle components in repeated tests was con-
sidered undesirable. Therefore, in order to expedite the investigation,
a cold helium propulsive Jjet was used for most of the tests. A cold air
propulsive jet was also tested for comparative purposes. Both helium
and air propulsive Jets were tested at position I (fig. 3) to deter-
mine which could more nearly duplicate the pressure distribution on the
wing as obtained from the hot propulsive jet. From the results of these
tests, as discussed later in the."jet-on" section of this paper, it was
decided to use helium for most of the tests.

The incremeﬁtal normal force due to the presence of the propulsive
jet was determined from an integration of the measured pressures on the
lower wing surfeace.

ACCURACY

By accdunting for the instrument error of 1 percent of full-scale
range, the probable error is believed to be within the following limits:

Mo L . L] . L] L L * L] L) L] * L L] L] L L] . L] L L] L] L] L L] * L L L] L] . to.oa
‘Pf mld Pn L] . L] L L] LJ L] L d * L] L] * L] L * » . L L L - * L - L J L] L to .02

Hd/bo and Pq/bo © o e o s e s s e s s s e e s s s e e s e e+ Y0.05

All measured sngles are believed to be accurate to £1°. The magnitude
of error. in the force-balance measurements was tl percent for full-scale
deflection. The estimated error of the alr-flow end fuel-flow measure=-
ments was 2 percent.
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RESULTS AND DISCUSSION

Jet-0ff Pressure Coefficients

The measured Jet~off pressure coefficients Py on the wing surface
are tabulated in table I and ace plotted in figure 6 as a function of
distance from the nacelle exit %/DJ for four spanwise positions. The
value of Pg as obtained in these tests includes all the interference

effects on the wing pertaining to this particular investigation. The
chordwise pressure distributions on the wing for positions I, Iy,
I,, and IT, along the nacelle center line (fig. 6(a)) in general are

characterized first by the expansion to a low negative pressure region
near the vicinity of the exit of the nacelle and second by a pressure
rise to a positive pressure through the shock wave originating from the

' nacelle wake (fig. 7). As the nacelle is lowered fram position Iy, the

low pressure regions although moved farther to the rear on the wing are
of the same magnitude. In turn, the pressure rise through the shock
waves also takes place farther to the rear on the wing and the profiles
are generally of the same shape, with the fall off in positive pressure
increasing until a common pressure point is reached just forward of the
wing trailing edge. This common polnt of pressure indicates an influence
on the jet-off pressure from the flow over the upper surface of the wing
similar to base pressure effect at supersonic speeds. Although the
maximum positive pressure is of approximately the same value for each
position along the nacelle center line (fig. 6(a)), there is a gradual
reduction in this pressure at each position as the spanwise distance is
increased. (Compare figs. 6(a), 6(b), 6(c), and 6(d).) A typical jet-
off pressure field on the wing is presented in figure 8.

Jet-On Pressure Coefficients -

Effect of jet properties.- Tabulated in table II (parts (a) to (g)),
are the experimental jet-on pressure coefficient P, obtained with a
helium jet for individual orifice locations at all the test positions
investigated as well as two other types of Jjets tested at position Iy

For reasons explained, in the test and methods section, it was considered
necessary to use a simple cold propulsive jet for the majority of tests
in this investigation. Therefore, both helium and air propulsive jets
were tested at position I;; to determine which could more nearly dupli-

cate the P, distribution on the wing as obtained from the hot propulsive
Jjet.

Presented in figure 9 are the shedowgraph pictures of the flow field
about the nacelle exit for Hﬂ/po'= 7 {irom the three types of sonic

CONF IDENTIAL
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propulsive jets at test position Ij,« Clearly visible, downstream of .

the nacelle exit, in each of the three pictures presented in figure 9
are two shock waves that impinge upon the wing surface and then are
reflected. The aserodynamics of the formation and existence of these
shock waves is discussed in reference 3. In keeping with the nomencla-
ture of this investigation, the first part of which has already been
published in reference 1, the first and second shock waves downstream
from the nacelle exit will be called the primary and secondary shock
waves, respectively.

Figure 10 presents the chordwise variation of P, on the wing
along the nacelle center line and at l.hODj spanwise from the nacelle
center for the three types of sonic propulsive Jets tested at Hj/po = T,
The chordwise profiles of P, for all the propulsive jets tested at
Hj/bo =T differ in magnitudg and position only in the immediate vicin-
ity of the first and second Pp rises in both figures 10(a) and 10(b).
The orifices located approximately one DJ behind the first and second

Py rise show essentially the same value -of Ppn. This indicates that
the fall off in Pp Dbehind the intersection of the shock waves on the
wing takes place at a similar rate. '

In reference 3 it is shown that both P3j/Po and 7y have an effect

upon the initial inclination of the propulsive Jjet boundary and this
boundary together with M; distribution determines 6. In the case for
the primary shock wave, the M; distribution for the three propulsive

Jjets tested should be the same because the geometry of the components
used in the tests is the same. The combined effects of both Pj/Po

and 7y are visible in figure 10, but in order to separate the effects
of these parameters a plot of the variation of P, with Hﬁ/po is pre-

sented in figure 11 for the orifices located at 2.h3Dj behind the nacelle
exit for the.three propulsive jets tested. The general trend of the
curves in figure 1l shows the effect on P, from the movement of the
primary shock wave when Hj/po is increased. When Bﬁ Po 1s increased
at a constant value of y (for My = l) pj/Po Will also increase. As
Pj/Po is increased, 6 will increase and the point of intersection with
the wing will move toward the nacelle exit. The result of this forward

movement of the impingement on the wing of the primary shock wave is
shown in figure 11 by the rapid P, rise at the stationary orifice posi-

tion when the shock wave passes over. This Pp rise apparently begins
at a lower value of Hj/bo for the hot tests and is progressively delayed

in the air test and helium test. Also shown in figures 11(a) and 11(b)
is the progressive decrease in P, at a constant value of Hﬂ/bo for
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the hot jet, dir Jjet, and helium jet. These significant differences
in P, with a variation or a constant value of Hﬁ/po for the three

types of propulsive jets indicate that 0 1is progressively greater as
the value of Py/Po is increased and also as 7y 1is decreased. This

trend is also shown by theoretical calculations in reference 3.

In order to eliminate the effects on P, due to the increase in
PJ/po while decreasing ¥ (pj/po increases proportionally with a
decrease in 7y vwhen Mj = 1) a plot of the variation of P, with pj/pO
is presented in figure 12 for the orifices located at 2.45Dj behind the

nacelle exit from the three propulsive jets tested. The smaller differ-
ences in P, visible in figure 12 as compared with figure 1l -indicates

that a variatlon of P3j/Po is the main reason for the variation of the

primary shock location on the wing in these tests and that the effect
of 7 1s of secondary order.

* The general trend of the curves as presented in figure 13 shows
the effect on Py, from the movement of the secondary shock wave when

J/po is increased. As Hj P, 1s increased, the secondary shock wave,

which is formed in the propulsive jet structure (ref. 3), moves down-
stream as shown in figure 13 by the rapid Py drop at the stationary

. orifice position when the shock wave passes over.. This P, drop begins

at a lower value of Hﬁ Po for the air jet than for both the hot jet and
the helium jet. As in the case of the primary shock wave, M; as well
as Hﬁ/bo and ¢y will determine the intersection point on the wing of
the secondary shock wave. However, unlike the conditions of equal M;
in front of the primary shock wave, the M; distribution in front of
the secondary shock wave will be influenced by the mixing of the propul-
sive jet and free stream at their interface. A plot of P, against
pj/po will not isolate the effect of pj at the secondary shock wave
as it did in the vicinity of the primary shock wave, because the values
of Py 1in figure 15 are not in the same systematic order with the vari-
ation of both Hﬂ/po and 7y as they were in figure 11l. Therefore,
along with the possible expected effects of both Hy/Po and 7y -on Pp

from the secondary shock wave, the data indicate by inspection that there
is a variation of Pp from a change in M; distribution.

#

A light gas, such as helium, has high sonic velocities comparable
to those of a hot jet and the duplication of the effect due to mixing
on the M; distribution should be closely approximated. The limited
comparable data between the three types of propulsive Jjets tested indi-
cate this to be so in both figures 10 and 15 with the resulting Pp
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distribution from the secondary shock wave in close. agreement with the
hot jet when a helium Jet is used.

From the results as indicated in figures 10, 11, 12, and 13, a
reasonable approximation of a hot Jet's influence on the wing pressure
distribution can be obtained by the use of a cold heliunm propulsive Jet.
This can be done by plotting the P, profile with HJ /po and then

correcting the profile for the maximum forward position of the primary
shock wave from the variation of 6' with Py /po, as presented in fig-

ure 4.

Bffect of nacelle position.- In figure 15, the chordwise variation
of Pp 1s plotted at four spanwise positions as a function of distance

from the nacelle exit x/Dj for test positions Iy, Ip, and I, at
Hj /Po of 7. There are two separate positive pressure rises on the wing

at each position caused by the interaction on the wing of both the pri-
mary amd the secondary shock waves visible in the jet-on shadowgraph
pictures in figure 16. Figure 15 shows a reduction in the maximum posi-
tive pressure and a rearward movement of the complete pressure profile
as the macelle is lowered in position as well as a general reduction in
pressure at each position as the spanwise distance is increased. This "
reductdon at each position as the spanwise distance is increased, as

well as the impingement on the wing of both the primary and secondary -
shock waves, is shown in a sketch of a typical jet-on pressure field on v
the wimg presented in figure 1T7.

Presented in figure 18 is the chordwise variation of P;, along the
nacelle center line for positions L, and II, at Hj /po =T. In fig-

ure 18 both positive pressure rises on the wing appear to take place

for each position at the same distance downstream of the nacelle exit
indicaking that both the primasry and secondary shock waves are duplicated
at each position. The small variation in P, at some of the locations

indicates the effects of different wing surface conditions because Pp
for the two positions at the same walue of x/DJ was measured at differ-

ent locations on the wing. Also visible in figure 18 is the effect on
Pp from the location of the wing trailing edge. The value of P, behind

the secondary shock wave for position II;, falls off more rapidly than
it does for position I;, until a similar value of P, is obtained at
an equal distance from the wing trailing edge.

Effect of jet exit Mach number.- In figures 19(a) to 19(e) is pre-

sented the chordwise variation of P, along the wing center line , at i
test position TI;, for bqth the sonic and supersonic nacelle exits, at )
Hj /po of 4, 6, 8, 10, and 12. Also included in figure 19 are «
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shadowgraph pictures taken at these same values of HJ'Po‘ In gemeral,
the P, profiles for both the sonic and supersonic nacelle exits are
similar in that they both normally have two positive Pp rises. Note
in figures 19(a) to 19(e) the upstream movement of the first positive
Pn rise for both the sonic and supersonic nacelle exits as Hyfpo is
increased. This indicates that © 1is increasing for both the soriic and
supersonic exits whgn pj /Po is inpreased by increasing .>H,j /po.

The first rise  which is caused by the intersection on the wimg of

“the primary shock wave, visible in all of the pictures, begins farther

forward on the wing and is higher for the sonic exit than for the super-
sonic exit at the same value of Hj/po. With an increase in Hyfp,, the

secondary shock wave moves downstream for both the sonlic and supersonic
exit at what appears to be nearly the same rate.

Other differences between the sonic and supersonic exit P plots

of figure 19 (best examples, 19(d) and 19(e)) are the more gradual fall
off in P, behind the primary shock wave for the supersonic exit than

for the sonic exit, and the more pronounced negative ‘P, values in
front of the secondary shock wave for the sonic exit.

In reference 5 it 1s shown from characteristic calculations that a
Jjet boundary increases in size with an increase in nozzle divergemce
angle at the same value of p 3 /po. Therefore, it could be expected that

the supersonic nacelle exit in these tests, with a nozzle divergence
angle of approximately 5°, would create at the same value of p,'1 P, &

larger value of O +than would be obtained from the sonic exit. MAnother
variable that might change 0 at the same value of P3/Po in these

tests is the effect of base annulus area. This might account for a
larger value of 8 for the supersonic exit than for the sonic exit
because Dy DB is greater for the supersonic exit than it is for the

sonic exit. The effect of either or both nozzle divergence angle and
base annulus area on Pp at the same value of Pj/Po can be seen in

flgure 20 by observing the value of P, for the orifice located at
x/D = 2,43 for both the sonic and supersonic exits. A value of Py

of approximately -0.086 was obtained for the sonic exit while a walue
of Pp of approximately 0.124 was obtained for the supersonic exit.

This shows that for a given value of p j /po » 0 1is larger for the super-
sonic exit and intersects the wing upstream of the orif_‘ice location.
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Shock Waves -

From the shadowgraph plctures in conjunction with the measured wing -

‘pressure data over the nacelle center line, it was possible to locate

the point of impingement of the shock waves on the flat-surface wing.

In the jet-off case, the rise in Pg 1in figure 6 indicates the inter-
section on the wing of a possible shock wave, but the shadowgraph pictures
as presented in figure 7 are not definite enough to establish an angle
measurement. In the jet-on case for the sonic exit, two shock waves
impinged on the wing as shown by the pressure rise in figure 15 and the

‘shadowgraph pictures in figure 16. In the shadowgraph pictures for posi-

tion I (fig. 16(a)), it can be seen that as Hﬂ/bo is increased the

primary shock wave and its accompanying reflected shock wave from the
wing is rapidly changing shape until & nearly normal shock-wave condition
is visible in the shadowgraph picture for Hij/p0 = 14. This rapid change

of the primary shock wave and its accompanying reflected shock wave from

opposite oblique shock waves to a condition of a single nearly normal

shock wave is not visible in either of the series of shadowgraph pictures
presented for position I, and I, (figs. 16(b) and 16(c)). In chap-

ter 4 of reference 4, a discussion on the analysis of the reflection of

an oblique shock wave from a rigid wall indicates that if the Mach number

behind the oblique shock wave is of such a low value that a reflecting

shock wave is not possible then the only shock wave possible at the wall

is a normal shock wave. In the case for position Iy, the proximity of N

the maximum diameter of the propulsive Jet to the undersurface of the
wing could be restricting the flow to such an extent that the required
pressure rise in the free stream must be generated by a stronger shock
wave which becomes nearly normal ‘for the high jet pressure ratios.

Because the Jet-on shock waves did not have a fixed origin in these
tests, the angular variation between the wing surface and a straight line
drawn along the shock wave was measured representing the angular varia-
tion between the nacelle center line and the shock wave. The primary
Jet-on wave angle, 0, as presented for the present tests in figure 21
was obtained only from the shadowgraph pictures for test positions Iy
and I,. Figure 21 shows that © for the sonic exit from the present
tests varied from approximately 44° at PJ/Po = 1 +to approximately 49°
at pj/bo =4 and then seems to level out. This leveling out of 6

appears to occur simultaneously with a change in the shape of the primary
shock wave from a pure oblique shock wave to.one having two legs at the

nacelle exit (figs. 16(b) and 16(c)). After the bifurcated oblique shock
wave is formed, then a further increase in p'j Po only tends to increase

the angle between the legs and cause the leading leg to form farther up ”
on the nacelle boattail. .
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The secondary jet-on shock wave for the sonic exit, although moving
farther downstream with an increasse in Hj/p, (fig. 16), appeared to

have a constant wave angle a of approximately h7°.

Also presented in figure 21 are the measurements of © and o as
obtained at Mg = 2.02 from reference 1. As can be seen in figure 21,
both ©® 4and o decreased with an increase in My &t a constant value
of pd/po throughout the comparsble range of Pj/Po obtained in both
tests. :

When using the pressure data presented in the tables to estimate
1lift, it is necessary to locate the apex for both the primary and second-
ary shock waves at the nacelle center line. From this apex location,
approximate intersections of both shock waves on the wing can be deter-
mined from a simple conical projection. Therefore, the variation of
Pj/Po with the angle of inclination of a line drawn from the point of

intersection on the wing of the primary shock wave to the nacelle exit
is presented in figure 22 for positions TIg, Ip, and I,. Figure 22
again indicates a difference in the primary shock wave at position Ig
from both positions T, and I, as discussed previously because 0
varies similarly for positions L, and I, while for position Iy
there is a distinct difference.

In figure 2% is presented the variation of the point of intersection
on the wing center line of the secondary shock wave fram the nacelle
exit with Hﬁ/po for positions I, Iy, and I,. The measurements in
figure 25 can be used in conjunction with o as presented in figure 21

to determine a good approximate intersection on the wing of the second-
ary shock wave by a simple conical projection.

Incremental Normal Force

As previously discussed in the Jet-off section, Ps as measured

in these tests must include all the interference effects on the wing
pertaining to this particular investigation. It can be expected that
these same jet-off interference effects combined with the effects fram
the propulsive jet will be included in the P, measurements. There~

fore, to isolate the effects of the propulsive jet an incremental pres-
sure coefficient (Pn - Pf) was obtained. It seems reasonsble that this

incremental pressure coefficient could be applied to estimate the pro-
pulsive Jjet effects on different missile and airplane configurations
when the conditions for the propulsive jet are the same.
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In order to determine whether P, - Py would remain the same when
Py was different for the same propulsive jet conditions, a test was -
performed at position IL,. As can be seen in figures 6(a) to 6(d), the
Py profiles on the wing are different for position I, than they are
for position IL,. Also as shown in figure 18, the axial P, profile
for position II, is different from the one obtained for position I,
but the axial P, - Py profile as presented in figure 24 for both of
these positions is for all practical purposes the same. )

The major significance of the plot in figure 24 is that it indicates
that the profiles of P, -~ Pr from these tests at each vertical position

can be used to determine ACy on a surface with the trailing edge at
any position less than x/Dj = 11.4. As mentioned in the shock-wave sec-

tion of this paper, the points of intersection on a surface of both the
primary and secondary shock waves can be determined at a given vertical
distance from the nacelle center line by a simple conical projection.

Once these intersections are located the values of Pp - Py from table III

at the given vertical distance can be fitted to the intersections and the
profiles terminated for any value of trailing edge less than x/DJ 11.k v

before 1ntegrat1ng for ACy.

In figure 25 is presented the chordwise variation of P, - Py at
two spanwise stations for positions I, Iy, and I, at H@/po = T

When jet-on and jet-off wing pressure data were cambined to form the
incremental pressure data, positive Pp - Py resulted immediately behind

the intersection on the wing of the jet-on primary shock wave. This
positive P, - Py gradually decreases until it becomes negative upstream

of the intersection on the wing of the secondary shock wave, rises in a
positive direection through the secondary shock wave, and then becomes
more negative again to the end of the wing. As was the case with the
Pp profiles for the same vertical positions, the maximum values of

Py, - P¢ gradually decrease both as the nacelle is lowered in position

(fig. 25(a)) and also as the spanwise distance is increased at the same.
position (figs. 25(a) and 25(b)). Because the data fram table III were
obtained by using helium, it is necessary to correct the data for a
change in the inclination of the primary shock wave due to the high
value of y. The dotted lines in figure 25 represent a correction of
the data obtained with helium to a value of y of a hot jet (1.27).
Presented in figure 26 is a typical chordwise and spanwise veriation

of Pn - Pf. -

Shown in figure 27 is the variation of incremental normsal-force
coefficient ACy, based on Sj, with H@/Po for test positions Iy,
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Iy, and I,. The values of ACy were calculated from an integration of
the Py - Py profiles for x/Dj = llL.h corrected to a 7y of 1.27;

ACy represents the change in normal force due to the presence of the
propulsive jet. Positive ACy resulted at each of the positions with

a gradual positive rise as Hj Po 1s increased from a value of 2 to a
value of approximately 6. As HJ /po is further increased to a value

of 14, the increase of ACy first becomes more rapid at each of the
positions with position I, subsequently leveling out, position Iy
tending to level out, and position I, appearing to be unaffected. It

is obvious from inspection of figures 25 and 26 that the positive Py - Pr

behind the intersection on the wing of the primary shock wave is respon-
sible for the positive values of ACy. It can be expected that as Hy /po

is increased this positive Pp - Pp will also increase, because the

inclination of the primary shock wave will increase. However, with an
increase in Hj /Por the negative P, - P¢ 18 also increasing. The com-

bination of both increasing positive and negative P, - Pr as Hj Po
is increased resulted in the leveling out of ACy in figure 27 first
for position I, and then for position I, while position I, con-

‘tinued to rise.

The calculated gross thrust coefficient Cmq, based on Sj, is pre-
sented in figure 28 as it varies with: HJ /po for a sonic propulsive Jjet
having a 7y of 1l.27. Shown in figure 29 is the varistion of ACN/CT
with Hj /po at positions I, I, and I, for the sonic exit. The

incremental normal force to thrust ratio decreased rapidly from a maxi-
mum of 2.9 at Hy /po = 2 for test position I, to a minimum of 0.55

at Hj/po = 6 for test position Io. The difference in the variation
of ACN/ Cp with Hj /po is consistent with the difference in the vari-
ation of ACy with Hj/po for test positions I, T, and I, since
Cp is & constant for any given Hj /p0 at any position.

CONCILUDING REMARKS

Within the limits of the present tests conducted in a Mach num-
ber 1.39, free jet of a small-scale propulsive Jet operated with both
a choked convergent nozzle and a convergent-divergent nozzle located in

the vicinity of a flat-surface wing, the results may be summarized as
follows:
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1. Shock waves, formed in the external flow because of the presence
of the propulsive jet, impinged on the flat-surface wing a.nd. greatly
altered the pressure distribution. . .

2. An Integration of this pressure distribution, for the choked
convergent nozzle, with the location of the propulsive jet exit varied
fram 1.747 propulsive jet exit diameters to %.981 propulsive Jet exit
diameters below the wing resulted in a positive incremental normal force
on the wing at all positions.

5+ The pressure distribution on the wing was altered when a convergent-
divergent nozzle was used but not as severely as when a choked convergent
nozzle was used over the same range of propulsive~jet total pressure ratios.

4. A helium sonic propulsive jet can be used to approximate closely

~ the pressure distribution on the wing fram a hot sonic propulsive jet at

the same value of exit total pressure, provided that the maximum forward
position of the impingement on the wing of the primary shock wave is
corrected for the variation in exit static pressure due to the difference
in 7y Ybetween the helium gas and the hot exhaust gas.

Al 4

Langley Aeronautical ILaboratory,
National Advisory Cammittee for Aeronautics,
Langley Field, Va., November 29, 1955.

Q
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TABLE I

NACA RM I55L13

VALUES OF JET-OFF PRESSURE COEFFICIENTS FOR ALL WING ORIFICE POSITIONS

Orifice
ordinates
/D« it Ip(air Iy(ho
%Dy ¥y | L b(heiium) (* ) . b(* t) I, Iy
10.76 0.00 1 -0.018 -0.021 ~0.007 -0.017 ~0.012
9.72 | .00 .030 O34 037 037 046
8.68 .00 .058 . .06k 06T 067 075 ~0,012
7.63 .00 066 .086 .085 .085 .090 056
6.59 .00 .079 .095 .0% .0% .102 081
5.55 .00 - .063 .080 .0T8 .078 ~.066 .106
k.51 00 | .070 .010 .010. .010 - 047 .070
347 .00 .092 ~.086 -.086 -,086 -1 -.073
2.43 .00 ~.035 -.08% -.083 ~.083 -.056 -.086
1.39 - .00 -.122 =127 . -.128. -.128 -.0h1 -.130
. T35 - 00 -.096 o0k T o 0 -.008 ~.020
T o .00 ~.200 o ‘0 0 . .010 -.020
’ Tl LT3 b ’-' 005
- - =277 . B ¢}
. 10476 1.ko «:016 | - -0k | -.021 -.021 -, 014
g.Ta | LM0| C.026 [ ' ;008 028 .028 .038
k . 1.40 .08 T J083 055 055 065 -.018
- 7.63 1.h0 062 082 .076 076 .086 .058
6.59 LAho | 058 | O C | .07k Ol 084 .069
5.55 1.k0 .060 * .73 073 . L. 073 -.073 103
4,51 140 .080 < =093 -.090 -.090 - 046 -.024
347 1.40 .068 -.083 |, -.087 -.087 -.119 -.OTh
2.43 1.ko -.118 -.100 -.101" . -a101 -.0%9 ~.10L
1.39 1.ho -.0T5 . =.092 L =095 | =095 ~.027 ~.10%
.35 1,40 ~-.1%0 o} o o . -.010 -.024
«.69 L.A40 -.060 0 0 0 .010 0
<175 -, . 0
-2.77 , 0
10.76 h.17 -.002 -,008 - -.012 -.012 .006
d.72 | k.t .009 .005 0 0 .020
8. L 47 0 .007 . .006 .006 015 .001
7.63 L7 .009 .018 T.020 .020 -.050 .010
6.59 4,17 .012 -.051 -.O4T - OkT -.099 -.007
5.55 [ 417 -0h0 | -0 ). -.101 -, 101 " -.072 -
S b7 -.080 | -J060 | -.065 -.065 -.079 -.108
34T 4.17 -, 042 -.070 . =071 «.0T1 005 ~.128
- 2,43 k1T ~.060 010 ©.010 .010 .10 -.026
1.39 9 4 -.010 L.020 . .020 .020 .010 .021
‘.35 b1t -.010 .00 "} "~ =-.010 -.010 020 | .010
-.69 . ' 020
-1.73 -.010
10.76: 6.94 018 .010 .006 006 .030
9.72 6.94 ~.009 -.007 -.009 -.009 b7
8.68 6.94 -.007 -.072 -.0T5 -.0T5 -.064 -.049
7.63 6.9% -.099 -,097 ~.102 . =102 -.098 -.060
6.59 6.94 -.139 ~.151 -.156 T -.156 -.070 ~.09
5.55 6.9% -.163 -.137 c=ddl3 ~J143 -.110 -.096
L.51 6.94 -.100 -.060 -.060 ~.060 -.070 -, 054
3.7 6.94 -.010- 0 -.010 ~.010 0 -.101
2.43 -
1.39 0
10.76 11,11 | -.206 -.115 -.120 ©=,120 -.083
9.72 11,11 ~-.080 -.072 -.073 .03 -.058
8.68 11,11 -.057 -.048 © - 051 -.051 -.042 ~.067
7.6% 11.11 -.0h -.0%0 -.030 -.030 -.040 -.030
6.59 - Ol
5.55 -.030

*Actual measured pre-run values used in obtaining incremental pressure coefficients

tabulated in table III.
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~ TABIE II
VALUES OF JET-ON PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(a) Helium at test position I, (sonic exit)

oggﬁ:g:s Pressure coefficients for nacelle-exit total-pressure ratio HJ/Po of —

x/Dy| ¥/Dy 2 3 L 5 6 7 8 9 10 11 12 13 1 15
10.76| 0.00(-0.034{~0.032]-0,031[-0.029 [~0.027 [-0.026 [-0.025 |-0.028 |-0.030 | -0.025|~0.020 |-0.015 [-0.010 [-0.006
9.72| .00 .o12f .OX .015| .o19| .025| .o21| ,012| .019| .021L| .023| .033| .035| .037| .033
8.68| .00| .0%8! .ok2{ .ok5| .ObT| .Okg| .050| .O4T| .053| .062| .06T| .06T| .056| .028]| ..012
7.63] .00] .050{ .O51| .052| .052| .o54%| .05T7| .062| .061L| .oOk7| .020| .009| .O13| .024%| .035
6.59 .00f .060[ .060{ .060[ .060| .062f .069| .055( .025] .029| .039| .052| .o70| .092| .1l12
5.55| .00f .038| ,038] .039| .oki| .o023| .01k .o024{ .ohk2{ .064| .0B6| .109] .131] .2h3] .14k
4,51 .00 .025| .03L| .o34| .023| .o19| .o48| .o75) .097| .109] .093| -.095| -.188| -.205] -.217
- 347 .00 .okO| .O5M| .OkO| .065| .085| .092| -.116| -.128| -.135{ -.139{ ~.143] -.245] -.a47] -.147
2.43| .00 .o0| .081| .090| -.038{ -.050| -.O43| -.037| -.05L| -.025| -.018{ -.011] -.002] .008) .0L7
1.39| .00l .080| .05 .op5) .099f .120] .l41] .159| .177| .18%| .212] .209| .245| .260] .272
35| .00| -.096| .096| -.096| -.09%6| -.095| -.089{ -.030( .06k| .125| .155| .15} .215| .2ko| .259
-.69{ .00| -.200{ -.200{ -.200| -.200| -.200{ -.200| -.200| -.200| -.200{ -.200| -.200{ -.200( -.200{ -.200
10.76| 1.40| -.0%5| -.032| -.030| -.028| «.024k| -.025( -,025] =.030| -.029f ~ 016 -.020| -.017| -.014| -.010
9.72| 1.4k0{ .006| .010| .013| .015| .019| .ol4| .009| .Ol4| .oi9| .o020( .030| .033| .030| .022
8.68( 1.40| .0%5| .036| .o37{ .038] .039{ .oko| .ohk2| .O48| .051| .051| .OW3| .020] .OO4| .005
7.63| 1.k0[ .051| .051|- .052[ .053F .0550 .0581 .060| .055( .031] .015| .016] .02k .038| .050
6.59| 1.k0| .ouk| .O4B| . . .02 .050| .020| .021| .029f .028j .055| .o70| 089} .110
5.55| 1.k0} .028] .029| .030( .O3L|  .012| .013| .035| .057! .O77| .O9%| .108{ .Iik| .099| .OO|
4.51( 1,40 .031] .03} .031| .020| .039| .060| .OT6| .085] -.OMT| -.154| -:167| =.17h| -.178| -.180
3.47) 140 Jok7| JOuk| .057| .069 o70| -.084%| -,096} -.095! ~. =,095] -.0%| ~.092| -.089( -,087
2.43! 1.40( .o71| .098| ~.0l1] -.014%] -.00k| .o01| .009| .020f .027| .031| .039| .o49| .054| .064
1.39| 1.4o0| -.075| -.058( .06k{ .111{ 141 164} ,183| .199| .207| .21%| .227| .243) .257] .269
35| L.4o| -.a40| -.1h0| -.140| -.240| -.140] -.130} -.120( -.110( -. -.030| .020{ .070! .1104 .140
-.69| 1.40| ~.060| -.060| -.060| ~.060| =.060| -.060| -.060| -.060| -.060| =.060| -.060| -.060| -.060| ~.060
10.76| 4.17| -.020( ~-.013) -,022| -.021| ~-.012| -.019| -.021{ -.018] -.015| -.0L3| -.018| ~.027| -.035| =.037
9.72| 4.17| -.014| -.016} -.017| -.016| -.009| -.0L7| -.016} -.018] ~.030( -.033| -.035| ~.035| -.031| ~.020
8.68| 4.17| -.015| -.015| -.015] -.015| -.015{ -.01T] -.030[ -.033| -.030| -.023| -.015| -.008]| -.003| O
7.631 4.17| -.009| -.009]| -,009] ~.009} -.0L7{ -.013| -.009| O . .010( .010]| .0O4| -.026| -.066
6.59| k.17| -.01%} -.011{ -.016{ -.021| -.010| ..000| -.007| -.OM8| -.095]| -.115]| -.120] -.122| -.12%| -.123
5.55| %.17} =.002{ -.004| -.005{ O~ -.032| -.067| -.076| -.076| =.076| -.0T5| =.075| ~.OTH| -.073| -.072
k.51t 4,17 .okol LOM6[ .021| .oo7| .o07| .009| .oi2| .ol4| .o15] .O17] .018| .020| .021| .022
3471 4.17] -.039] -.0%30| -.003| .039| .073| ".090| .101} .108] .l12| .116] .119] .l22| .125] .128
243 4,17f -.060| -.060| ~.060| -.060| -.060! -.040| -.020} .0MO| . .100| .130| .150| .160| .160
1.39| 4.17| -.010| ~.010| -.010| -.010{ =.010| ~.010} -.010| -.010| -.010| -.010| -.010| -.010}| -.010] -.010
- ~.25| ¥.17| -.010] -.020| -.010| -.010] -.010| -.010| -.010| -.020| <.010| -,0L0| -.010| -.010{ -.010| -.010
10.76| 6.94| -.00%| -.007| -.006] -.002| .003%| -.009| -.015( -.010( ~.006{ .003| -.001] .00L| .OO4! .002
9.72| 6.9%| .007| .006{ .006{ .009| .ol4| .010| .006| .006] .021} .036] .o51| .065| .o7T| .088
8.68| 6.94{ -.007| =.007| -.007| -.006| =.003]| -.022] ~.048| -.057| -.060| ~.061{ -,060| ~.060}| ~.059| -.058
7.6%| 6.9%| -.028( -.028| -.028| -.038| -.04kT| -.053| ~.056| -.056| -.054| -.053] -.051| -.O4g| ~. 048 | -.046
6.59| 6.94] -.122| -.099] ~.099| -.08L]| ~.065! -.061| -.059| -.05T|. -.055| -.054| -.052| -.083| -.089| -.08%
5.55| 6.9 =.163| «.163| -.163| =.163| ~.155( -.134| -.092| -.063| -.050| ~.O4T| -.Ok0| =.035| ~.032]| -.028
4.51{ 6.9%} «.100] -.100| -.100| -.200} -.090| -.090| -.090| -.080] -.070| -.060| -.050] -.0%0| -.010| O
3.47| 6.94| -.010} -.,010| ~-.010| -.010} -.010| -.0l0| -.020| -.010| -.010] -.010| -.010] -.010| ~.020| -.010
10.76{11.11| -.109{ -.109| =.092| -.O74| -.054| -,048] -.043{ -.0k0] -.037| -.036| -.03%| -.033| -.032| ~.0%0
9.72111.11| ~.080| -,080| -.080] -.080| -.O074| -,063] -.047} -.027| -.013| ~.005| O L003| .006| .007
8.68[11.11] =.057| «.057] =.057] =.055| -.052{ ~.054] ~.059| -.055| -.051| ~.O%k] -,028] -.015]| .o02| .o14
7.63|11.11| -.040| -.040} ~.O40| -.0kO| -. -.040| -.0k0| ~. -.040| ~. 040! -,080| ~.040] -, 040 -.0%0
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-TABLE II.- Continued,

VALUES OF JET-ON PRESSURE COEFFICIENTS FOR ALL WING ORIFICE

POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15

(o) Helium at test position I, (sonic exit)

oggif;:::s Pressure coefficients for nacelle-exit total-pressure ratio HJ /Po of —
xMDyl ¥Py| 2 3 4 5 6 7 | 8 9 10 11 12 13 1k 15
10.76| 0.00(-0.035-0.032}-~0.028-0.031|-0,029|~0.025{-0,028 |~0.026 [-0.020]-0.0L7 |-0.025 {-0.025 |~0.052 |-0.053
.9.72f .00] .015| -.020{ .023| .023| .o22| .018] .oi9| .o02r| .016| .006| -.010] -.012] -.011] -.007
'8.68| .00| .050| .050| .055| .050[ .050| .051] .050| .039| .o24| .027| .035| .ok2| .o51| 062
7.63] ..00| .00l .065] .066| .065| .067| .053| .oko| .o54| 060} .075| .o90] .10%| .118] .1%0
6.59{ .00{ .065| .065! .065| .065| .050| . .080( .095( .m3| .130| .127{ .002{ -.091] -.100
5.55| .00] .OM5| .050f .oko| .050| .o70f .0B2| .035| ~.086| -.093| -.0%4| -.095| ~.095| -.09% | .095
L.51] .00 .O45| .Ok9] .068| .O4O| -.Ouk| -.OMk| -.0M3| -.041]| ~.039| -.035{ ~.033| -.029] -.028 ] ~.025
3.47( .00l .057| .o8| .026| .o34| .038| .o51| .058| .065| .o72! .072| .083| .090] .095] .099
2431 .00| -.086| -.086| -.086| ~.085| ~.039| .064| .130( .155| .1%| .189] .200| .225| .217| .225
1.39] .00{ -.127| -.127] -.127| -.127| -.127{ -.127] ~-.123| «.120| «.107} ~.125| =224 | =224 | -.213} -.21%
.35{ .00| .ook| .o00k| .003| .oo4| .00k} O .004 | -,001f .00O4| .0O4| .OO4| -.00L| . .001
-.69| .00]|0 0 o] 0 0 0 0 0 0 0 o |o 0 o]
10.76} 1.40| -.040| -.035} -.033| ~.032| -.031| -.033| -.031| -.033| -.027| -.027| -.028( -.039| -.063 | -.059
9.721 1.ko| .012| .0Ll7{ .0l9| .019( .013| .o12| .013| .015| .010| ~.011{.-.016| -.015| -.011| -.008
8.68| 1.ko| .ok1| .o41| .ok2| .ob1} .o41| .o43| .okl| .025{ .019| .026} .032| .o4%0| .050| .058
7.63| 1.h0| .0fL] .061| .060| .06L| .06L| .059| .ok2| .o54{ .op0| .083| ,095| .100| .119| .127
6.59| L.ho| .046| .0507 .052| .035| .037| .0p2| .067| .0B4| .095| .092( -.001| -.082] -.097| -.099
5.55| 1.40| .039| .037| .027| .o49| .066| .06T7) -.O74| -.0B4| -.086| -.087| -.087{ -.066| -.086 | -.086
k51| 1.40] -.005) .033| .068| -.028| -.033| -.031L| -.028 | -.026| -.023| -.020| ~.OLT| ~.OL% | ~.012 | -.009
3.471 140 .O46| .O44| .033[ ..045| .056} .06k} .o7r| .076| -.0B4{ .090( .096| .102| .107| .112
2.43| 140/ -.201} -.102( -.202( ~-.102} -.100| -.079| .015| .100| .154| .181| .298| .2ak| .220| .227
1.39| 1.40| -.092} -.092| -.092| -.092| -.092| -.092| .092| -.092| -.092| ~.092 ~.092| -.092 | -.092 | -.092
.35{ 1401 0 0 0 0 0 o |o o.. |o ] ] 0 0 0
-.69| 1.k0} 0 0 0 0 0 ) 0 0 o o o .jo 0 0
10.76 | 4.17| -.027| -.018 | -.015 | -.017} -.028| -.029| -.029 | -.030| -.04O| -.OU8 | -.O4T | -.038 | -.032 | -.022
9.72| 4.17| -.010| -.011 | -.009| -.013| ~.015| -.019| -.031} ~.034 | -.030| -.021| -.015 | -.003] .00k | .015
8.68| 4.17| -.017( -.02% | ~.011} -.0L1} -.025| -.026]| -.0L7 | -.006| .003| .012( .018| .01T|-.003 | ~-.060
7.63| %.17| -.007| -.002 | -.007| ~-.012| -.001| .009| .013| -.034| -.093| ~.202{ -.102| =.102 | -,101 | -.101
6.59| 4.17| -.010| -.005| .005| .005| -.058| ~.075] =.076 | -.075| -.0T5| -.073| ~.0T3| -.072 | -.OTL | -.069
5.55| 4.17| .00L| .O14] -.026| -.030| -.027{ -.025} -.022 | =.020| -.OLT{ ~.015 | -.013 | -.012 | -.010 | -.009
k51| ho17] -.065| ~.064 | -.0k2| .032] .057] .066| .OT1|..07H| .079] .C02| .0B6| .089| .09L{ .09
3471 4,17 -.070| -.070 | -.070| ~.070| -.069| -.069| -.065 | -.052} -.018] .037{ .096| .137| .165] .180
2.43| k.17| .o10| .010{ .010{ .0l0| .ol0f .020| .010( .010} .0MO| .0l0| .o10| .010] .010| .OlO
1.39| %.17| .o020| .020| .020{ .020| .020}] .020| .020( .020| .020{ .020| .020| .020| .020| .020
.35 | %.17{ -.010| -.010} -.010| -.010} -.010| -.0107 -.020 | -.010| -.010 | =.010} -.020 | ~.010 { -.010 | -.010
10.76 | 6.9% [ -.015 | -.008 | ~.003| -.007{ ~.020| -.021| ~.01%4 | ~.007{ =.003 | -.002| =.007 | -.036 | -.05L | -.OTk
9.72| 6.9%| .006| .010| .009] .006]0 o | .025| .53] 068} .o15| .oP| .ot9| .0 | .077
8.68] 6.94 | -.00% | -.002| 0 -.015( -.040| -.045| ~.045 | -.OM5 | ~.OBT | -.OB5 | -.O43 | -.O42 | -.OKO | -.039
7.631 6.9%]| -.040} ~.038 | -.035| -.035| -.034 | -.033] -.0%0 | -.029] -.027 | -.025 | -.022 | -.020 | -.016 | -.OLk
6.59] 6.94 | -.154 | <.152| -.150| -.139| -.106| -.068| ~.040 | -.030 | -.02% | -.019 |'~.017 | -.012 | -.O11 | -.008
5.55] 6.94 | ~. 342 -.ak2 ! -.akof -2kl | -.241 ] ~.240] ~242 | ~.2k0 | -.233] -.225 | -.202 | ~.06T | -.035 | ~.018
%4.51] 6.94| -.060| -.060 | -.060| -.060| - ~.060{ -. -.060| ~.060| -.060 | ~.060 | ~.060 | -.060 | ~.060
3.47] 6.94 |0 ] 0 0 0 0 o o 0 0 o 0 0 o
10.76 |11.11} -,116 | ~.108 | -.105| -.087| -.067]| ~.048 | -.OM2 | ~.03% | ~.031 | ~.008 | -.026 | -.021 | -.019 | -.024
9.72 [11.11| -.075 | -.0T5 | -.0T5 | -.0T5| ~.0T5 | -. -.067| -.055] -.038| -.013| .005| .015] .05 .056
8.6811.11 | -.052} ~.052 | -.052] ~.052| -.052] -.052] ~.052 | ~.052] -.052| -.052 | -.052 | -.Okk | -. 04O | -.029
7.65 11,11 | -.030 | -.030 | -.030| ~.030| ~.030| -.030} -.030 | ~.030| -.030 | -.030 | ~.030 | -.030 | -.030 | -.030
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TABIE II.~ Continued
VALUES OF JEP-ON PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(c) Hellum at test position I, (sonic exit)

Orifice Pressure coefficients for nacelle-exit total-pressure ratio Hi/p. of —

ordinates P ; J,/Re ”

x/DJ yPy| 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15
10.76| 0.00(-0.027|-0.025|-0.02%4]-0.024 |-0.026 | -0.027 |-0.023| ~0.023 |~0.028 {-0.038 [-0.0k2|-0.040|-0.036|-0.032
9.72| .00 .o27] .o027{ .o027| .o27] .o027| .o027]| .021] . 007| .015] .023] .032] .ou0| .o48
8.68| .oo| .oo4] ".056] .051| .057| .0h9| .033} .ok2| .O9| .065| .076| .090| .097| .1O4} .105
7.63] .oo| .060|] .065| .067| .ok2| .08 .o71| .083] .093| .099| .005{ -.066| -.070| -.07L| -.070
6.59| .o0| .or2| .o76] .082| .089] .099| -.005| -.023| -.023| -.023| ~.023| ~.023| -.025]| -.023] ~-.022
5.55( .00| .050{ .068| .036| O .00k .007| .o09| .o11| .o13| .0i5| .o17| .019f .o21} .023|
4511 .00| -.0%0] .o3k| .og| .057] .066] .072| .078] .082| .088| .o94| .o098| .100] .105| .108
3.47| .00| -.117f ~.217| -.115] -.114[ ~.22%| -.207] -.080| .035] .112] .153)] .170{ .180| .195] .200]
243 .00{ -.056| ~-.056{ ~-.057| -.05T7| ~.057| -.057| -.058] =.059| -.060| -.061 -.061 -.061] -,062] -.062
1.39] .00 -.olu -.0%1) -0kl -.0h1| -.ok1| -.ok1| -.ob1| -.Ok2| ~.0ML] -.O1)| -.04L| -.0k1} -.0M1] -.041
.35 .00} ~.008| -.008| -.008| -.008{ -.008] -.008] -.008| -.008} -.008| ~.008.| -.008] -.008{ -.008| -.008.|
-.69| .00| .ow0f .o010{ .010| .010| .010| .020| .010f .O0lO] .020] .O010| .o0lO} .010{ .010| .010
10.76| 1.40( -.037| -.0%4| ~.027| -.030]| -.03L] -.030| ~.026] ~.025| -.035{ -.O4k | ~.O%4| ~.O4O| -.03%] -.029
9.72{ 1.ko| .02} .025| .02} .020] .021| .021| .008] 0O .006| .0l4| .o19] .029| .oko| .049
8.68| 1.h0f .ob7| .ob7] .ouk] .o49] .036] .028| .039] .o51| .062| .072| .082| .091f .097] .065
7-63| 1.40] .056] .060{ .059{ .okL| .058| .075{ .0B7| .09%] .038(-.053( -.062{ -.064{ -.065| -.06%
6.59] 1.40| .o52| .057] .o064| .o75| .OT5| -.022] -.025( -.025| -.025] -.02k | ~.02%| -.024| -.023| -.022
5.55| 1.40| .oiki .06%| .003| .001| .005| .008f .o11{ .o13] .015( .or7| .019) -.021| .023] .026
4.51| 1.bof -.046| -.038| .050] .062{ .07L[ .078] .085| .o9r| .096| .102| .106] .120}] .113| .116
3.47] 1.%0| -.109{ -.119| -.119| -.119| -.119] -.119| -.118f -.095| -.015|, .O75| .130| .150| .179| .190|
2.43| 1.50( -.049| -.049| -.049| -.049] ~.049| -.050| -.052] -.052| ~.052] =.052| ~.05% | -.055] -.056] -.056
1.39{ 1.40| -,027] ~.027| -.027] -.027|--.027| -.027| ~.02T| -.027| =.027| ~.0RT| -.027| -.027| -.027[ -.027
.35| 1.40} -.010} -.010| -.010| -.010{ -.010| -.010{ ~.010| -.010]| -.,010]} -.010]| -.010| -.010| -.010} -.010,
-.69| 1.40| .o10| .o20{ .o10{ .010{ .010} .020| .010| .020{ .020| .010| .010| .o10| .010| .O1O
10.76| 4.27| -.006] -.008{ -.010| ~.013] ~.018| -.031] -.Ok1| -.035| -.027} -.018]| -.010( -.001] .0OT| .015
9.72f 4.17| -.004} ~.005| -.013| -.021| ~.026| -.026| -.017| -.004| .009| .019| .025| .022| -.017| -.090
8.68| 4.17{ -.010| ~.004| ~.015{ -.017| -.005| .OOM| .006| -.O49| ~.099] -,205] -.106{ -.106| -.106] -.105
7.63| k.17| -.003| .003| .01l| .010| -.050{ -.063| -.062| -.061]| -.060 | -.059| -.059] -.058] -.057] -.057
6.59} 4.17| -.005| .005 -.030] ~.028] ~.024{ -.017| -.016| ~.016| ~.01% | -,011} -.009| -.007| -.006| ~.006
5.55| k.a7| -.076] -.076] -.057| .o007| .023| .030| .036| .oko]| .okk]| .o7| .050] .052] .055] .057
451 k17| -.079| -.0T9| -.079| -.079} ~.0T9| -.079( -.079] ~.078| =.057| 0. .059| .105}] .133] .148
3.47| b17| .006f .006| .006] .005| .005| .005 00| .00k{ .003| .003| .003| .o02| .o02
2.43f ba7| .010] .o10| .020{ .010| .0l0| .00 .010] .010 .010] .o10| .o10| .or0{ .oio] .o10
1.39| 4.27{ .o10{ .o010| .010{ .010| .010| .010{ .o010| .020{ .020{ .010| .010| .o10| .o10| .O10
351 k17| .020] .0200 .020f .020{ .020| .020| .020{ .020| .020] .020| .020{ .020{ .020| .020( .
lo.76f 6.9%| .o10] .009| .006] .oOk| .002| .00L| .oo4| .022]| .o5k| .069| .072{ .073[ .073| .072
9.72| 6.94| .ook| .005| -.00k| -.008| .031{ .05 .ou8] .ok9| .050| .050| .Ok9| .oM8| .o4B| .046
8.68| 6.94] 0 .009] -.019| -.019| -,020| -.018| -.016} -.012] -.009 | -.008 | ~.004| -.003| -.002| -.001
7.63| 6.94| ~-.098| -.098| -.085| -.035} -.015{ -.008{ -.002| .005| .011} .0M6| .020{ .023| .025] .02T
6.59| 6.94| -.070| -.070| ~.0P0| -.070| -.070] -.070| -.070| ~.070] -.057| -.028| -.020| .012] .012| .016
5.55| 6.94| ~-.110| -.110| -.230| ~.110| -.120| ~.110} -.110| ~.110| -.210| ~.210{ -.110] -.110| -.110] -.110
k51| 6.94| -.070| -.070| -.070| ~.070| ~.0P0| -.070| ~.070] -.070] -.070] ~.070| -.070| -.070{ -.070| -.080
3.47] 6.94] 0 0 o 0 0 0 (o} 0 o o -{o -.010} -.010| -.010
10.76 {11.11} -.083| ~-.083| -.083| -.080| ~-.069| -.052{ -.033} -.016| -.005| .00L| .006{ .009] .0l2| .0lk
9.72/11.11} -.058] -,058| -.058| ~.058 -.058| -.058| ~. -.057] -.051| -.0k0| -.028| -.012] .o10| .027
8.68{11,11 -.0h2{ -.0k2| -.OU2[ ~.OH2 -.d+2 -.0k2( - 042 -.042| -.C41 | -.00| ~.039| -.038] -.037 -.056
7.63[11.11{ -.0k0[ -. -.040| -.040| -.040[ -.040| -.0k0| -.040| -.040 | -.O40 | ~.040] -.Ok0| ~.OkO
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TABLE II.- Continued
VALUES OF JET-ON PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(d) Helium at test.position II, (sonic exit)
Orifice » -
ordinates Pressure coefficlents for nacelle-exit total-pressure ratio HJ /1.’0 of
x/Dy| ¥/ 2 3 4 5 6 7T | 8 9 10 11 12 13 A1 15
8.68| 0.00|«0.022|~0.025 |~0.026|~0.027|~0.026|~0,021 |-0.016 [-0.024} -0.037 [-0.039(~0.035 |~0.029 [-0.019 |-0.009
7.63| -00| .037| .035| .O34| .033| .ok2| .029| .015| .016f 029 .o43| .058| .OT3| .0B9| .10k
6.59| .00| .060| .06l .063| .063 .ok2| .OM3| .060| .0T6{ .090| .103| .1l2| .1l4| -.025| -.08
5.55| .00| .075| .075] .072[ .059| .079{ .095| .106| .089{ -.065| -.07L| -.0T2| -.0T5| -.0T3| ~.0T3
4,51 .00! .083] .091! .101| .113| -.010| -.007| =.006| -.006{ ~-.006| -.006| -.003| O L0021 .00k
347 .o0{ 068 .082| .o29| .036| .o43| .052( .060| .o64| .068| .OTH| .081| .086| .091| .09
2.43 00| -.088] -.088( -.088( ~.081| .o1k| .106| .143| .160| .173| .183( .19%3| .202| .211| .218
1.39] .00] -.128| -.126| -.124| ~.127( -.125| ~.126| ~.125( ~.124} -.2124| -.124]| -.123| -.122! -,120| -.119
.35 .00 -.020| -.020| ~.020| -.020( -.020| -.020| -.020| ~.020{ -.020| -.020| -.020| -.020} -.020| -.020
-.69| .00| -.020( -.020| -.020| -.020| -.020| -,020| ~.020{ -.020{ -.020| -.020| ~.020| =.020| -.020| ~.020
~1.73 00| .005| .005| .005| .005| .005| .005| .005| .005| .005| .005| .005| .005 005| .005
-2.771 .00| 0 0 0 0 0 0 0 1o 0 0 0 0 0 0
8.68| 1.40| ~.029| -.029| -.029| -.029| -.028| ~.022( -.02%| -.0%0]| -.042| -.039| -.036| -.028 | -.018} -.010
7.63| 1.40} .025| .017| .or7| .018! .025| .020| .o01| .O12{ .021| .033| .Ok5| .059| .070] .O78
6.59| 1.h0] .ou6| .ou6| .o¥7| .OMT| .030| .OML| .056| .o72{ .O84| .092( .10%| .OMO| -.087| ~-.099
5.55| 1.40{ .o7h| .O77| .068| .066| .086( .108| .095| -.030] -.055| -.059| -.060| -.060| -.059]| -.058
k.51 140! .o15| .o72| .088| .085! -.001| -.00%| ~.003| -.002{ -.00L .002| .008| .011| .012
3.47] 1.40] .060| .069( .038| .ob7| .055| .062| .068| .o74{ .080 086| .092| .098| .102| .106
2.43| 1.%0| -.099| -.099.| -.099| -.099{ -.095| -.046| .Ob5( .117{ .153| .170| .184]| .196 207| .215
1.39| 1.%0| -.104{ -.204 | -,204 | ~.204| ~.204 [ -.304 | ~.204 | -, 204] -.20k [ -.204| -.104 | -.204 | -.104 | «.104
35| 1.40| -.024] -.024 | -.024 | -.024| - 02k | -.024 | -.024 | -.024] -.024 | -.02%| -.02k| .024| -.024 | -.024
-.69| L.kof o 0 0 0 0 o] 0 0 0 0 0 0 0 0
-1.73| 1.40| O 0 o} 0 0 o} 0 o} 0 0 0 10 0 o}
-2.77] L.ko| o 0 ) o} 0 0 0 o} 0 0 0 0 0 .0
8.68| 4.17| -.028{ =.028| -,028| -.020{ ~-.023| -.028| .o01| .003] .012] .o17| .020| .0i6| .015{ -.040 |
7.63| 4.17| =.008| ~,012| -,011| -.022| ~.015| -.005| .008| O -193 | -.074| ~.210} -.217]| -.217} -.116
6.59| %.17| -.008{ -,010| -.009| .006| .003| -.048| ~.075| -.080{ -.079] -.078| -.077| -.076 | -.0T5 | -.0T3
5.55| %.17| .022| .0i8| .00%| ~.019{ -.020( -,018{ -.015| ~.013| -.0l1| -.009| -.007| -.005 [ -.003 | -.001
4,51 ¥.27| -.209) ~.109} -.20L| -.067| O .0%30{ .ok1| . L0531 .057| .061| .065| .068| .070
347 boa7| -a2235] -.125 ) =126 | -.126] -.126| -.025 | ~.125 | =-.125] -.115 | -.087| -.03T| -.022 | -.023 | -.0T5
243 4.17| -.026} -.026| -.026| -.026| -.026| -.026] -.026 | -.026] -.026 | -.0267 ~.026 | -.026 | ~.026 | -.026
1 1.391 %.27{ .o21| .021| .o2l| .021| .o2.| .o021| .o21} .o21| .021| .021| .021| .021| .021| .021
.35| 4.17; .010| .010{ .ow0| .0l0| .olo| .olp| .010f .010| .0lO| .0l0| .010| .010| .020| .0l0
-.69] .17} .020} .020} .020] .020{ .020| .020] .020| .o20| .020| .020| .020| .020| .020| .020
-1.73| %.17{ -.020| -.010| -.010] -.010| -.010| ~.010| ~.010{ -.010| -.010 | =-.010| -.010 | -.010 | -.010 | -.010
"8.68] 6.9%{ .006] .006} .003| .003{ ~.0Ll| -.026| -.036| =.035| ~.034| .0%30| -.032| -.032 | -.0%2 | -.032
7.63| 6.9} ,011| .005| .005} .007{ .0OT| .005| .003| .001| O =,002| ~.004| -.006| -.006 | -.006
6.59] 6.9%| -.092| ~.09% | -.094| .085| -.057| -.02L| .010| .026( ..038( .okk| .Ou8f .051| .O5k| .053
5.55( 6.94| -.096] =.097| =.099| ~.100| =.200 | -.099| ~.098 | =.097| -.095 | -.083| -.066| -.043| -.019| .00k
b.511 6.94] -.004 | «.0 | «.004 | .09 | -.00% | -,094 | <.00k [ =00k | -.0% | =.0%4 | ~.0 [ -.0% | . -.09%
3.47) 6,94 -.101| -.101§ -,101( -.202{ -.201| -.101 | -,201] =-.202| -.101 | -.201( -.201| -,201 | ~.201 | =.101
2.43| 6.94] ~.060| -.060| -.060| =.060| ~.060| ~.060 =.060| =.060| =.060 | =, 060| ~.060| -.060 | -.060 | -.060
1.39] 6.94| o o] o] 0 | 0 0 0 0 0 0 0 0 0 0
8.68|11.11| -.065| -.072| -.075 | -.072| -.068| «.066 | -.063 | -.061| -.058 | -.055] -.054 | ~.053 | -.045 | ~.037
7.63{11.11| -.030| -.0%30 | -=.030| =.030| ~.030| -.0%0| -.030{| -.030| -.030 | -.030| -.030| -.030 | -.0%0 | -.030
6.59(11.21| -.O44 | .0k | = Ok [ = O8] «, Ol ] < Ok [ . Ol | ~. 08k | « Ol | .04l | <. O44 | - 0%k | - Okl | -0k
5.55|11.1%| -.030{ ~.030| -.030 | -.030{ -.030} -.030| ~.050} ~.030{ ~.030 | -.030| -.030| -.030| -.030{ -.030
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TABLE II.- Continued

VALUES OF JEI-ON PRESSURE COEFFICIENTS FOR'ALL WING ORIFICE -
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15

(e) Helium at test position I, (supersonic exit)
b

oggiﬁg:s Pressure coefficlents for‘ nacelle-exit total-pressure ratio Hy/p, of -
xPyl yPsi 2 |3 I3 5 6 7 8 9 10 11 12 13 1% 15
10.76| 0.00|~0.037{-0,026-0,026-0.028-0,026{~0.025 [-0.026 {~0.026 [-0.024| ~0.019 |~0,017 {0,020 |-0.029 |~0.040
9.72] .00] .015| .025| .028| .026| .o27| .025| .023| .022| .023| .020] .010]| O ~=,003| -.005
8.68] .oo| .o47| .055( .055| .osk| .o5k| .050| .053[ (053] .o49| .obko{ .038| .0kO| .O46| .055.
7.63) .00l .076] .067| .064%| .063) .063| .065| .060] .055{ .056| .064] .O75( .086| .097{ .108
6.59] .00{ .065| .066| .068| .071] .069| .059| .060| .O70| .080f .088| .095{ .100| .090| -.022
5.55| 001 .037{ .O4h| .053| .okk| .036{ .ok1| .ok7| .Ok9| .019{ -.OM3!| -.050} -.055] -.058| -.058
.51 .00| .039{ .o54{ .050{ .051| .05%| .053| -.002| -.006| -.008 -.007| -.0067 -.005| -.005| ~.003
3471 .00 .050{ .069) .092] .062| .c22| .028| .036| .043| .050] .057| .063|- .068| .072{ .06
2.431 .00{ -.019} -.079| -.079] -.079| -.079| -.058] .02%; .080] .099| L113| .123| .131| .139| .1l46
1.39] .00| -.121] -.121| -.121| -.121] -.221( ~-.121) -.121] ~.221] -.221] -.119] -.117] -.116} -.216] -.114
35| .00| -.0Lk| -.004| -.014| -.01k]| -.0L4| -.024| -.0L4] -.0L4| -.026| -.016] -.016| -.,018| -.018] -.019
~.69] 0 0 o} 0 0 0 0 0 0 0 0 o} o} -0 0
10.76| 1.40| -.027] -.027| -.027| «.027! ~.027| ~.027{ ~.027! -.027| -.027}{ -.025| =.025| -.028] -,0%35| -.051
9.72( 1.40f. .009| .020{ .019| .018} .018{ .015| .015| .015( .O13| .009| .OOM| -.006| -.007[ -.006
8.68] 1.40] .039] .O43{ .O46|{ .O45| .ouk| .Ok3| .OM5| .OM4| .038| .033| .034{ .oko| .OM6; .05k
7.63| 1.ho| .067] .060] .061] .060{ .060| .061| .060( .050| .0%6| .068[ .079{ .090{ .100| .105
6.59| 1.h0| .o43| .ous5| .ou8| .052( .050| .oso! .o46| .052| .059{ .067{ .OTH| .053| -.0L6| -.055.
5.55( 1.40{ .034| .obk1| .o45| .03L| .0%5( .039| .o43| ,036| -.030| -.039| -.043| -.045| -.046| -.046
4.51] 1.40] .o020] .o34! .ok6i .054| .059] .038]| .o01| O .0 .00r| .o02| .OOW| .006! .008
3.47| 1.40| .ok2| .061] .076] .0l0f .019| .03%0| .OML| .050| .057| .063| .068; .073| .078] .083
2.43! 1.4%0{ -.095| -.065{ ~.095| -.095{ =.095| -.095( -.091{ -.062| -.003( .060{ .105]| .125) .137| .146
1.39| 1.k0{ =.205! -.105| -.105| -.205] -.105( -.205{ -.105) -.105| =.105| -.205| -.105| -.205] -.105| -.105
351 1.ko| o 0 0 0 0 0 0 0 0 0 0 0 0 0
-.69] 1.50[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10.76| k.17| -.029| -.010} -.011| ~.017| -.016| ~.020| -.023| -.026| -.026]| -.028] ~.032| .031| ~.025| -.023
9.72| .17} -.013| -.00%| -.004| -.010| -.012( -.013| -.016| -.020]| -.024| -.020| ~.013| ~.005] .002| .008
8.68 %,17| -.013) -.013| -.013] ~.013| ~.013| ~.0l6| ~.,020| -.016| -.008| O 007 .012] .013} .002°
7.63 4.17( -.010| -.007} =.005| ~.003{ ~.013} ~.009| ~. 0 -.005| ~.041L{ -.0OT4{ -.085| -.086! ~.086
6.59| 4,17| -.011| .001| -.015| -.003| .010| -.00L| -.033| ~.Obk | ~.O48| -.049| -.0k9| -.049| -.08| ~.04T
5.55| %.17( -.005| .003| .0r2{ .019| -.008| -.020( -.018| -.016| ~.014| -.012| -.010]| ~.00B | ~.006, -.003
4511 h.17| -.060| -.060]| -.060]| -.057 -.022| .023] .o46| .056| .O6k| .069| .o7h| .oT7| .081| .08k
3047 b.17| -.068| -.068| -.068| ~.066[ =.06k | .061| ~.059| -.057| -.054 -.050| -.045 | -.036| ~.020| .005
2,43 ka7{ 0 o] o] 0 lo o] 0 0 0 0 0: o] o o]
1.39] k.17! .020] .020{ .020]| .o20| .020{ .020| .020| .020| .020| .020| .020-] .o2c| .02O| .020
350 4.17| .010| .o010] .010| .O010[ .0l10! .010{ .010| .0LO| .010{ .010| .010| .01G] .0l0| .OLO
10.76| 6.9% | -.00% | «.004( ~.00%| ~.004{ -.004| -.010] -.012| -.010| ~.007| © 006 L005( -.005] -.026
9.72| 6.9%| .003| -.005| ~.002] .006| .006| .003| .o01| .005| .023] .o40| .052! .056( .057| .05T
8.68| 6.94| -.008[ -.00%| O .002{ .003| -.005| -.022{ ~.028{ -.029! -.029| -.027| ~.026| -.025 | ~.02k
7.63| 6.94| -.033] ~.027| -.022( -.027| -.0%35] -.035| -.033{ -.03L! -.027| ~.023{ -.019| -.016| -.024 | -.013
6.59| 6.9%| -.154 | ~.151| -.149] -,149| -.2k45| -.237] -.2117| -.091| ~.070| ~.053] ~.O45 | -.036 | ~.0%4 | -.027
5.55| 6,94 ~.151| -.152| -.151| «.151| ».151| -.151] -.251 [ -.151 | -.151{ -,151| -,151] «.252 ] -.151] «.151
4,51 6.94) -.060] -.060] -.060] -.060| -.060] -.060| ~.060| -.060| -.060| -.060[ =.060| ~-.060] =.060 | -.060
347! 6,94 .010| ,010! .010{ .010! .010{ .00 .010{ .010| .020{ .01O{ .010( .010| .010| .00
10.76{11.11) -.112{ =.209 | =.103 | ~.106| -.105| =.004 | -, 178 =.063 | -.052| - Ok | -,034 | ~, 028 -.025 | -.022
9.72l11.11| -.076 ] -.076| -.076| ~.076]| -.0T6( -.076| =.076| -.076 | -.075| -.072{ -.068| ~.060| ~.05L | -.04O
8.28 11.11| -.056 | -.0567 -.056| ~.056| -. 56| ~.056| -.056| -.056 | ~.056( -.056| -.056 | -.056 | -.056 | ~.056
7.63{11.11

-.030 | -.030 | ~.0%0| ~.030| ~.030] -.030{ -.030| =.030| ~.030| -.030| -.030| -.0%0 | ~.030| =.030
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TABLE II.~ Continued
VALUES OF JET-ON PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(£) Alr at test position I, (sonic exit)

Orifice Pressure coeffici;:nts for nacelle-exit total-pressu ratio H of
ordinates : ~pressure /2, -
x/Dy ( ¥/ 6 T 8 9 10 11 12 13 1 15
10.76| 0.00 {-0.018 | -0.017 | -0.018 | ~0.020 } -0,022 | -0.026 | -0.030 | -0.033 | -0.035 | -0.035

1 9.72 .00 .028 .024 019 .015 012 .010 .010 .013 .019 .028
8.68 .00 .050 | .050 o7 043 043 .050 59| .070| .083| .09k

7.63 .00 054 .053 055 063 O 091 .105 116 .120 .101
6.59 .00 .052 .066 .082 096 | 098] -.065 | -.123 | -.131 | -.1371 -.142
5.55 .00 .058 055 | -0l -.111)] -.216| -.219 | ~.122 -.12% | -.125] -.126
.51 00| -.058| -.059! -.058| -.058| -.057| ~.056 | -.052| -.053 | ~-.050| -.049
347 .00| .038| .O#k| .050| .056| .062| .068| .o73| .078. .082| .086
2.43 .00 LOhL 128 159 A7 191 .204 213 .202 .230 237
1.39 .00 | =128 -125 | -125 ] -.125| -.125( -.126 ) =125 -.125 ) -.115| -.052

.35 .00] 0 o} 0 0 0 0 0 0 10 o]
~.69 .00] 0 0 0 0 0 0 0 0 0 0
10.76 ) 140 | -.021 | -,018 | «.026 | -.026| -.026| -.027 | -.034 | -.034 | -.0341 -.034
9.72| 1.k .016 017 010 .005 .003 .004 .006 .009 L0171 Leer
8.68 | 1.h%0 .0k0 040 037 .033 .036 OS5 .060 .066 .076 087
7.63| 1.ho .052 .08 .065 075 .090 .100 .102 .058 | ~-.080.
6.59 | 1l.ko Lou5 .05k 065 .07k .010f -.111 | -.016 ] -.119 | -.121 | -.122
5.55 | 1.40 .05k | -,046 | -.100 | -.204| -.207( -.209 | -.1310| -.111( -.122] -.123
k50| 1.h0 | -.084 | -.042 | -.039 | -.03T| -.035| -.033 | -.03L | =029 ] -.027] -
3.47| 1.40 .050 .059 067 OT7h .079 .085 090 .09 .099 .103
2431 1.0 | -.093 [ .003 JA36 | .AT2 .191 .206 21T | 227 .235 2h2
1.39| ik | -.095 | ~.095 | <095 | =095 | -.095| -.095 | -.095 | -.005 | -.p95 | -.09%

35| 1ot o0 0 0 0 o} 0 o o} o" 0
-.691 1.40 | O 0 0 o] 0 0 0 o] o] 0
10.76| .17 | -.017| -.012| -.019 | -.025| -.029'} -.020 | -.019 | -.013 | -.008 .003
9.72| 4.7 | -.023 | -.013| -.013 | -.012| -.009 | . -.00h 004 .009 .010 .002
8.68| 4,17} ~.020 | -.013 | ~.007| -.002| ~-c00L| -.035 | -.113 | -.26k | -.276| ~.182
7.63 | k.17 .002 | -.005 | -.060
6.59 ! 4.17 | -.0T% | -.0T7 | -.0TT | -.0TT 078 | -.077 | -.076 076 1 -.076 | -.076
5.55 4.17 |'-.029 | -.026 | -.024 | ~.023| -.021| -.020 | -.018 [ -.017 | -.016 | -.015
51| kit .065 .082 .078 .082 .086 .089 .091 .093 095 .096
3471 1T | -.067 | -.062 | -.045 .005 075 145, 173 :189 .200 .207
2431 k.t .010 .010 .010 .010 .010 .010 .010 .010 .010 .010
1.39 | k.17 .020 .020 .020 020 | .020 .020 .020 .020 .020 .020

35| boy 0210 .010 .010 .010 .010 .010 .010.] .010 .010 .010
10.76.| 6.9% [ -.008 .001 001 | -.011) - 087 | -.096 | -.126 | -.132 | -.135 | -.136
9.72| 6.9 .010 | .0k0| .076| _.085 .087| .o87| .o87| .087} .0B7| .0B7
8.68 ] 6.94 | -.0u1 | -.042 | ~.O43 | ~.043 | -0k | -.OM4 | .08k | -0 | -.043 | -.043
7.651 6.9% | 1027 | -.027 | -.026 | -.025| ~.025| -.02% | -.022 | -,020 | -.019 | ~-.018
6.59| 6.9% | -.097 | -.045 | -.028 | -.022| -.019| -.013! -,014| -.011| -.010| ~.009
5.55| 6.9% | - 143 | - 143 | .43 ) -2 | -.123| -.070 | -.031| -.008 .00k L011
4,51 6,94 } -.060 | -.060 | -.060 | -.060| -.060| -. -.060 | -.050 | -.050 | -.040
3,471 6,94 | -,010 | -.00| ~.00| -.000{ -.00| -.00} ~.,000]| -.010]| -.010| -.010
10.76 | 11,11 | -.059 | -.028 [ -.095 | -.025| -.025| -.016 | -,006 | -.016 | ~.013 | -.012
9.72 | 11,11 | -.070 | ~.064 | ~.053 | -.032| -.005 .01k 023 .029 .032 O3 |
8.68 [11.11 | -.05L | ~.051 | =.051 [ -.051| ~.051| -.06 | -.039] -.025| -.00k .019
7.63|11.11 | -.030 | -.030 | -.0% | ~.030! -.0% | ~-.030 | -.030| -.030 | -.030 | -.030
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TABLE II.- Concluded

VALUES OF JET-ON PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-FRESSURE RATIOS OF 2 TO 15

() Hydrogen and air at test position I, (hot sonic exit)

&\_

Pressure coefficients for nacelle-exit total-pregsure
ordinates ‘ratio Hy [P+ Of ~
x Dy ¥/D3 6.50 i 6.75 T7.00 T.25 7.50
10.76 0.00 -0.025 -0.027 . =0.028 ~0.023 -0.023
9.72 .00 , .033 032 .030 .038 .033
8.68 .00 .050 . .05 051 .053 .053
7.63 .00 059 . 053 .062 .062 062
6.59 .00 . 060 ‘ .063 067 Noyal Mo ]
5.55 .00 061 064 .068 .070 075
4,51 .00 © =061 =,060 -.060 ~. 061 -.060
3.47 .00 .033 < ,036 .039 .0kl 043
2.43 .00 .12 .130 .139 146 .152
1.39 .00 -.123 -.121 -.122 ~.123 -.123
.35 .00 -.007 «,005 -.006 -.006 ~.006
-.69 00 0 o) 0 0 0.
10.76 140 -.028 i -.051 -.032 -.02k -.025
9.72 1.40 .022 : .020 .019 .025 .022
8.68 1.ho .039 45 037 Ol LOlih
7.63 1.40 057 059 057 056 .055
6.59 1.ko ol3 .09 056 .050
5.55 1.40 061 064 065 065 054
k.51 1.40 - Ol -.043 -.043 -.041 -. 041
3.47 1.ko. . 050 052 .05k .058. 059
2.43 1.bo .008 ,021 075 .102 .128
1.39 1.ko -.107 -.106 -.109 -.10% -.107
.35 140 o 0 o] 0 o
- 69 1.ko 0 0 ) 0 o]
10.76 I 4 -.019 -.027 -.032 ~.015 -.022
9.72 by7 -.012 -.016 -.018 -.010 -.013
8.68 b,a7 =.016 -.017 -.019 -.017 ~.015
7.63 417 004 . . .008. .008 .010
6.59 Wy -.069 -.07T1 - 071 -,083 ~.077
5.55 .17 -.028 -.027 -.026 -.025 -.024
4.51 417 .068 .069 073 075 oTT
347 L7 -.067 -.066 ~.065 -.062 -
2.43 b1t .010 .010 .010 .010 .010
1.39 Lt .020 .020 : .020 ©.020 .020
.35 k.17 .010 ,020 .020 .020 .020
10.76 6.94 -.011 -.016 -.018 -.005 -.010
9.72 6.94 .001 .002 : o] 0 .005
8.68 6.94 -.041 -.Olik , -.049 - Ol -.O85
7.63 6.94 -.03% -.0%6 - 039 -.029 ~.032
6.59 6.94 -.063 -.059 -.048 -.036 -.034
5.55 6.94 =.148 ~.148 -.148 i -.148 -.148
4,51 6.94 =,060 =.060 -.060 -.060 -.060
3.47 6.94 -.010 -.010 -.010 -.010 -.010
10.76 11,11 -.049 . =050 | =047 -.035 -.034
9.72 11.11 -.078 ‘ - OTh -.072 -.066 -.053%
8.68 11,11 -.054 -056 -.056 -.051 ~ .05k
7.63 1112 -,0%0 ~.030 ~.030 ~.030 -.030
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VALUES OF INCREMENTAL PRESSURE COEFFICIENTS FOR ALL WING ORIFICE

POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15

(a) Helium at test position I, (sonic exit)

NACA EM 55113

Orifice

ordinstes Pressure coefficients for q&celle-exit total-pressure ratio HJ/po, of —
x/Dyt y/Dy| 2 3 b 5 6 T 8 9 10 11 12 13 14 15
10.76| 0.00{-0.016|-0,01%[~-0,013{-0.011 [-0.009|-0.008|-0.007|-0.010[-0.012|-0.007 {-0.002 | 0.003 | 0.008 | 0.012
9.72| .00| -.018| -.016| -.015| -.011] «.005| -.009| =,018| -.011| -.009| -.007| .003| .005| .007| .003
8.68| .o0{ -.020{ -.016| ~.,013| -.011| -.009| -.008} -.01l{ -.005] .OO4| .009| .009|-.002| .030|-.046
7.63] .00| -.016| -.015] ~-.014{ -.014] -.012{ -.009| ~.00%| -.005| ~-.019} -.046| -.057 | -.053| ~.0k2.| -.0%1
6.59( .00{ -.019§ -.019| -.019| -.019| -.017| -.010] -,024| ~.054%] -.050]| -.040| ~.027 | -.009] .013| .033
5.55 .00 -.025[ -.025| ~.024k{ -.022| -.040| -.0k9| -.039| -.021| .00L| .023| .O46 | .068| .080} .08l
4.51] . .00| -.0M5]| ~.039} -.036| -.04T}| ~.051| -.022| .005| .027] .039| .023| -.165]|-.258] -.275| -.287
- 3.471 .00 -.052] -.038] -.052| -.027| -.007| O -.208} -.220( .227| -.2%1] ~:235 | -.237| -.239 | -.239
2.43( .00 .105| .116f .125{ -.003}{ -.015| -.008| -.002| .0O4| .010| .017| .02%| .033( .o43| .052
1.39| .00| .202] .173| .197| .023| .242| .263| .281| .299| .316] .334| .351| .367| .382| .394
351 .00} O 0 0 o] L0001} -.00T{ .066{ .160| .221] .251{ .291| .311{ .336]| .355
-69| .00| O 0 0 0 0 0 0 0 0 0 0 0 0 0
10.76| 1.40| -.019| -.016| -.014! -.012| -.008] -.009| -.009( -.014| -.013]{ O | -.004 [ -,001| .002| .006
9.72{ 1.k0| -.020| -.016} -.013| -.011| -.007| ~.012| -.0LT| -.012] -.007| -.006| .ook| .007| .OO | -.OOk
8.68| 1.40| -.013{ -.012| -.011| -.0L0| -.009| -.008| -.006] O .003| .003| -.005 [ -.028 | ~.044 | -.0k3
7.63 1.40| ~.011| ~.011]| -.010{ -.009} -.007{ -.00%| -.002| =.007| -.031| -.O4T}{ -. 046 { -.038 | -.024 | -.012
6.59] 1.40] ~.014| -.010| -.014| ~.010| -.006| -.008| -.038| -.037| -.029| -.030| -.003 | .012| .031}{ .052
5.55( 1.40| ~.032} -.031| =.030| -.029| -.048| -.Oh7; -,025] -.003| .017| .034| .ok8| .054| .039|-.056
4,51 1.40| -.049 ~.046] -.049| -.060| -.O41| -.020| -.004| .005| -.127{ -.234| -.247 | -.254| -.258 | -.260
3.47] 1.0 -.02L| -.024%f -.011| .o0L| .002] -.152| ~.264| -.163] -.162| ~.163| -.162 | .160| -.157 | -.155
2.43) 1.50| .189{ .216| .107| .1O4| 114} .119| .127{ .138| .145| .19} .157| .167| .172| .182
1.39| 1.k0] 0 .017| .139] .186| .216| .239| .258| .o7h| .282] .289| .%02 | .318] .332| .3h4
35( 14070 0 0 0 0 0 .0100 .020| .o03%| .080| .110| .160| .210| .250}| .280
-.69] 1.k0| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10.76{ 4.17{ -.018| -.011| -.020| -.019| -.010| -.OL7| ~.019| -.016| -.013| =-.021| ~.016 | -.025 | -.033 | =.0%5
9.721 %.17| -.023{ -.025| -.026! -.025| ~.018] -.026| -.025| -.027}| -.039| -.O42] -, Ok | -.Obl | -.040 | -.029
8.68| 4.17| -.015| ~-.015} ~.015| -.015| ~.015| -.017| -.030| ~.033| ~.030| -.023| ~.015 | -.008 | -.003 | O
7.63| %.17| -.018| -,018( -.018| .018| -.026| -.028| -.018] -.009| -.003| .00L] .OOL|-.005| .035|-.075
6.59| 4.17| -.026| -.023| -.028| -.,033[ ~.022] -.012} -.029| -.060{ ~.107| -.127{ .132|-.03%|-.135]|-.135
5.55{ 4.17| .038[ .036| .037| .0k0| .008| -.027| -.036| -.036| -.036] -.035 | =.035 | -.03k | -.033 | -.032
4,51 4.17¢ .120( .126| .101| .087| .087| .089| .092{ .o94| .095| .097| .098| ,100| .101| .102
3.47 k7| .003f .o12| .039] .o82{ .115| .132| .143| .150| .154| .158| .161] .16%| .167| .170
2.4%5] Lat| o 0 0 Yo 0 020 .oko| .ot0| .120| .160| .190| .210| .220| .220
1.39| 4.17( 0 0 0 0 0 0 0 0 0 o] 0 0 0 0
.35 417 0 0 0 0 0 10 0 0 0 o 0 o] 0 o]
10.76} 6.94| -.022| ~.025} -,024k| -,020| -.021| -.027| -.033| -.038| -.024| -,021} -.019 | -.019 | -.022 | -,020
9.72| 6.94) .o16{ .015| .015| .018] .023| .019} .015| .015| .030]| .O45| .060| OTH| . .097
68| 6,94 0 0 0 001 .00k| -.015| =.041l| -.05C]| -.05%{ ~.054| -.05% | -.053 | =.052 | =.051
7.63| 6.94] .o71| .o74! .0TL] .061| .052] .O46| .O43| .O43] .O45| .oM6{ .OuB| .050| .051] .053
6.59| 6.94{ .0L7| .021| .ok0| ,058{ .o74| .078] .0B0| .082] .084} .085| .087| .056| .050| .056
5.55) 6.94| 0 o] 0 0 .008| .029| .OT1| .100| .113| .116{ .123| .128{ .131| .135
k.51 6.94] 0 0 (o} 0 .010| .010| .010| .020| .0%0| .O4O} .050| .070| .0907] .100
3.47] 6.94] 0 0 0 0 ) 0 0 0 0 0 0 ) 0 0
10.76(11.11| -.003| -.003| .01k} .032| .052| .058| .063| .066| .069] .o70f .072| .073| ..OT¥ | .OT6
9.72]11.11} 0 0 10 0 006 .oi7| .033| .053| .067] .075| .080| .083| .086| .087
8.68[11.11| 0 0 |o .002| .005] 0034 =.002] .002| . L013] 029 | o042 (059 043
7.6311.1L} O o 10 0 0 0 0 0 0 0 0 0 0 .010
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TABLE III.~ Continued
VALUES OF INCREMENTAL PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(b) Helium at test position Iy. (sonic exit)

oggiﬁg:s Pressure coefficientt.; fozj nacelle-exit total-pressure ratio HJ /Po of —

x/Dy| ¥/Pyi 2 314715 6 7T | 8 9 10 |-1 12 | 13 1 15
10.76] 0.00 [=0.01k |-0.011=0,007 [~0.010|-0.008 |+0.004 ]-0.007 [=0.005 | 0.00L | 0.004|-0.004 [-0. 04 {~0.031[~0.032
9.72] .00{ -.019] -.014] ~.01%| -.011| -.022| ~.,026| ~.015( =.013| ~.018 | -.028] ~.OM4| -. 46| -,045] ~.041
8.68! .00| -.014| -.014| -.009} -.014{ ~.024]| ~.013| ~.0L4{ ~.025| -.040 | -.037| -.031| 2. 02| ~.013]| -.002
7.63] .00} ~.016| ~.021} ~.020| -.021| ~.019] -.033] -.046! ~.032| ~.026 | -.011] .oO4| .08| -.032| .Ohk
6.59| 00| =.030| ~=.0%0] =.030| ~.030] -.045] -.031] -.015] O L018 | .035] .032) -. 93| -.106| ~.195
5.55 .00| -.035{ -.030( ~.0k0| -.030| ~.010(. .002( -.O45| -.266| -.273 | -. 174 -.175] .15 | «.176] .015
k51 .007 .035( .039| .058( .030| -.054| -.054{ -.053| ~.051| -.049 | ~.O45{ -.043( -. 039 | -.038| -.035
3471 .00 L1433 164 .112] .120f .224| .137| .ab4| 151 158 .158] .169| .26 .181( .185
2.43) .00 -.002} -,002| -.002] -.001] .O45| .148( .214| .239] .258] .275| . 209 .301| .309
1.39] .00]o0 0 0 0 0 o} 004! ,007| .o10| .012] .013| .OQ3| .01%| .013
35 .00]0 o} -,001f 0 ) -.00k | O -.005| 0 o} 0 - 05| 0 . =.003
-.69] 00| 0 0 o} 0 0 0 0 o} 0 o} o} 0 0 o]
10.76| 1.40{ -.016( -.011| -.009| ~.008| ~.007| -.009( -.007| «.009 | -.003 | -.003| -.004| -.Q15 | -.039| ~.035
9.72| 1.40| -.016| -.011} -.,009| -.009{ -.015] -,016| ~.015| =.013 | -.018 | -.039] -.O4k| -,Ok3 | -.039| -.036
. 1.ko| -.022| -.022{ -.011| -.012| ~.012| -.010( ~.012| =.028 | -.034 | -.02T| =.021| -.O13 | -.003| .005
7.63| 1.40]| -.021| -.,021| -.022| -.021] -.021| -,023| -.040| -,028 | -.012| .001| .013} .OB| .037| -.055
6.59| 1.40] <.030]| -.026] -.024| -.041| «.039{ -.024 | -=.009| .0081 .019| .016] -.077| «. 28| ~.173] 175
5.55( 1.40| -.034| -.036] -.0k6| -.024| -.007| ~-.006 | =.14T| =.157 | =.15G | -.160| -.160| - 15| =.159 ~.159
L51f 1.h0| .088| .126| .161) .065| .060| .062| .065| .067| .070| .073] .076] .OP| .08L| .o0E
3471 1401 129 .127] 116 .128) 139 LAMT J15%) 159 L1674 (173 .179] .x85) 190 .195
2.43] 1.40( -.001( -,002{ -.002| -.002| O .0211 .15 .200( .esk| .281( .288( .m1! .320( .327
1.39] 1.40] 0 o] {o 0 0 0 0 0 0 0 0 0 o] 0 .
.35] 140 0 0 0 0 0 o} o} o} 0 o} 0 0 o) o}
-.69| 1.40[ 0 0 0 o} 0 ) o} 0 0 ) 0 0 0 0
10.76( 4.17| -.019] -.010| -.007| =.009| ~.020 | -.021| -.021} -.0221 -,032 | -.0kO| -.039| -.030{ ~.024| -.014
9.72| 4.17| -.015| -.016] ~-.024| -.008| ~.020| -.024 | -.036] -,039| -,035 | -.026| -.020| -.008{ ~-.001{ .010|
8.68| 4,17 ~.024 | ~.021| -.018| -.018| =.032]| -.033 | -.02k]| -,013 | -.004 | .005] .011{ .010] -.020] -.067
7.63| h.17} -.025] ~.020| -.025{ -.030{ -.019( -.009 | -.005| -.052{ -.111 | -.120( =-.120{ -.120] -.119{ -.119
6.59| 4.17|{ .ObL| .06 .056| .056 -.007] -.024| -.025| -.024 | -.024 | -,022! -,022] -.02]1| -.020| -.018 |
5.55( %.17] .102| .15] .o15| .oti| .oth| .076| .o079{ .0B1| .08k | . .088] 08¢ .091| .092
4.51) 4.17] -c003| 004! (018 .092| 117 .226| .131| .134] .139| .1k2| (146] .aM9| L151] .15h4
3471 %.27( 0 0 0 0 001! .ooL{ .005| .018| .052| .107| .166 .207| .335| .250
2.43) 4.17] 0 0 0 0 o o o° -lo 0 0 10 0 0 0 ]
1.39| ¥.17( 0 o 0 0 ) ) 0 0 0 0 0 0 0 0

350 3.171 0 0 0 0 0 0 0 [0} 0 0 0 0 0 0
20.76| 6.94| -.023| -.018| -.013| -.017( =.030 | -.031| -.024| -.0L7]| ~.013 | -.002| ~.OLT| -.O6| ~.061| .08k
9.72( 6.94| .013| .o17| .016{ .013f .007| .007| .032| .060| .O75| .082( .085(. .0B6| .085( .084
8.68| 6.94| .068| .070{ .072| .057| .032]| .o27| .o27| .o27| .025| .027{ .029{ .0®0| .032| .033
7.63| 6.94| .o57| .059| .062] .062| .063| .064| .067[ .068| .oT0! .07T2| .OT5| .o77 .0B1] .0B3 |
6.59} 6.94] -,003| -.001| .001| .012| .045] .083| .11l{ .121{ .l27| .133] .134] .139| .24O| .143|
5.55| 6.9% | ~.005] ~.005[ =.003| «.004 | =, 004 | ~.003| -.00%] -.003| .004%| .012| .035| .070| .l02| .19}
4,511 6.941 0 0 0 0 o] 0 0 (o} 0 0 o 0 0 0
3.471 6,941 0 0 0 0 0 0 0 0 0 0 ] 0 0 ]
10.76{11.11| -.00L| .007| .010} .028| .o48 [ .067| .Oo7T4| .081{ .084| .087] .089] .09k| .096] .101
9.72(11.11}| =.003 | ~.003 | «.003| -.003| -.003 | -.003| .005| .oL7! .034| .059| .ot7| .08 .097| .128
.68{11.11{ 004 | ~.004| -.004 | .00k | -.00% | ~.004 | ~.O04| «.00k | «.004 | -.004| -.004| .0OH| .008| .019
7.63{11.,11| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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TABLE III.- Continued

VALUES OF INCREMENTAL PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15

(¢) Helium at test position I, (sonic exit)

oggifxig:s Pressure coefficieénts for nacelle-exit total-pressure ratio’ HJ /Po of —
x/Dy| ¥/P3| 2 3 L. 5 6 7 8 9 10 11 12 13 LS 15
10.76| 0.00{-0.015{-0.013}{-0.012|-0.012~0.01%4|~0.015 |+0.011{-0.011}-0.016|-0.026 |-0.030|-0.028 |-0.024 |-0.020
9.72| .00 ~-.019( 2.019] -.019| -.019| -.019{ -.019]| -.025} -.040| -.039| =-.031} -.023] -.014| -.006] .002
8.68| .00| -.021| ~-,019| -.024| -.018| -.026| -.0k2| -.033| -.026]| -:020{ .001| .015| .022| -.029| .030
7.63) .00| -.0%0| -.025| -.023| -.048{ -.0%2| -.019| -.007| .003| .o09| -.085] -.156| -.160] -.161| ~.160
6.59] .00} -.030} -.026{ -.020| -.013| -.003| ~.107}| -.125| -.125{ ~.135| ~.125] -.125| -.125] -.125| -.124
5,55 .00{ ,116{ .134{ .102| .066| ..070{ .073| .05} .07T7T| .079{ .081| .0831 .085| .087| .089
451 .00| .o17[ .081| .096| .104| .113; .119| .125{ .129{ .135| .1k .45| 147} a52] .155
3477 .00l 0 - b o234 .002{ .003| .003] .010| .o77| .152 .229{ .270) .287| .297] ..312] .317
2.k3| .00} O 0 . ~.001} ~.001{ -.001| -.001}{ -.002| ~.003| ~.004} ~.005| ~.005{ -.005| -.006| -.006
1.39| .00] O 0 0 0 0 0 0 0 0 0 0 0 0 0
351 .00 0 0 0 0 o} 10 0 0 (o] 0 0 0 0 0
-.69] .00| 0 0 0 0 0 0 0 0 0 0 o] 0 0 o]
10.76) 1.40| -.023| ~.020] -.013| -.016{ -.017| -.016{ -.012| -.011l| -.021| -.0%30| -.030| -.026| -.020} ~.015
9.72{ 1.40| -.0w4{ -.013} -.017| -.028] -.017| -.017| -.030| -.038] -.032}| -.024| -.019]| -. .002| .01l
68| 1.40| ~.018 -.018| -.021]| -.016| -.029| ~.037| -.026} -.01%| -.003] .007{ .017| .026] .032{0
T.63| 1.40(| ~.030] -.026} -.027] -.045| -.028] -.012| .00L| .008] -.048] -.139]| -.148| -.150) -.151| -.150
6.59| 1.%0| -.032| -.027| -.020| -.009}{ -.009{ -.106| -.109| -.109} ~.109| -.108| -.108} -.108! -.107| -.106
5.55| 1.%0| .117| .137| .076| .OT4} .078| .0BL| .062| .086| .058| .090} .092] . . .099
4,511 1.koj O .008( .096{ .108]| .117| .12k .131} .137| .ake) .ab8] 152 .56 .159| .162
3471 1.40| 0 0 0 0 o] 0 L001| .02kj .104| .194| .2k9]| .269) .298| .309
2.43] 150 0 0 0 0 0 -.001| «.003} -.003| ~.003| -.003| ~.005| -.006| -.007} -.007
1.39| 1.k0} 0 0 0 0 0 0 0 ] o 0 0 0 0 0 0
351 1.k4oi o 0 0 0 0 0 0 0 0 o] 0 0 0 0
-.69| 1.ko| 0 0 0 0 0 0 0 0 o] 0 0 0 0 0
10.76) %.17] -.012| -.014| -.016| -.019| -.02k}| -.037| ~.O4T| =.O4L| ~.035| -.024| -.016} -.007| .001] .009
“ 9.2 4.17| -.024| -.025| -.033] -.041{ -.046] -.0u6( -.03T} ~.024| ~.011} ~.000L} .005| .002] -.037| -.110
8.68 4.17f -.025| ~.019{ -.030| -.031| -.020| -.011| -.009| -.064| -.114| -.120| -.121| ~.121] -.221| -.120
7.631 k.27| JOWT| 053] .061] .060| O -.013{ -.012| -.011| -.010| ~.009| -.009| ~.008 -,007| -.007
6.59| 4.17} .o94%| .10k| .069| .o7r| .oT5| .082| .083] .083| .085| .088| .090| .092( .093| .093
5.55| 417! -.00%| ~.0041 .015{ .079} .095) .102| .108{ .12 .116| .119| .i29{ .131} .134| .136
4.,51] 4.17| 0 0 0 0 0 0 0 .001| .022] .or9| .138| .184| .212| .227
3.470 4,27 .o01{ .oorL|[ .0OL| O 0 0 -.001| -.,001| ~.00L] -.002]| -.002| ~.002] -.00%{ -.003
2.43) k.17t 0 0 0 0 0 0 (o} 0 o 0 0 0 0 0
- 1.39] 4.17] 0 0 o] 0 0 0 (o] 0 0 0 o] 0 0 0
351 k.17] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10.76| 6.94| -.020| -.021| -.024}| -.026] -.028| -.029} -.026| -.008% .02k[ ..039]|  .ok2| .OWB| .OM3| .OM2
9.721 6.94| -.0u3| ~.o42! -.051L} -.055| -.016] -.002{ .00L| .002] .003| .003| .002{ .00} .OOL] ~.001
- 8.681 6.947 .064] .O73| .ok5| .OMS| . o6 . .052] .055] .056| .060| .06L{ .062| .063
T.63} 6.94| 0 0 .013| .063{ .083| .090| .096| .093| .0B87| .14} .118] .05} .123] .125
6.59] 6.94| o 0 0 e 0 0 0 0 .013| .ok2| .060| .082| .0B2| .086
5.55| 6.94{ 0 0 0 0 0 o 0 0 0 0 0 0 V] 0
k51| 6,94} 0 0 0 0 0 0 o 0 0 0 o] 0 0 -.01
3.47] 6.94] 0 0 0 0 0 0 0 0 (¢] 0 o] -01 | -.01L | -.0L
10.76(11.12f O 0 0 .003| .01k} .o3L| .o50{ .067{ .o78| .0B4{ .0B9| .092] .0951 .097
9.72]11.11| 0 0 0 o} 0 0 0 -.00L] .007T| .018] 030| .ok6| .068| .085
8.68(11.11| 0 ) (o} 0 (o} 0 1o (o} ©.00L| .002] .003| .0OM| .005| .006
T.63]11.11{ o 0 0 0 0 o] 0 0 0 1o 0 0 0 0
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TABIE III.- Continued
VALUES OF INCREMENTAL PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(d) Helium at test position IT, (sonic exit)
Pressure coefficients for nacelle-exit total-pressure ratio HJ [P0 of —
3 k- 5 6 7 8 9 10 n 12 13 b1 15
-0.013 |-0.01%|-0.015{~0,01% | -0.009| 0,004 | -0.012]-0.025|-0,02T |-0.023{-0.017 |~0.007| 0.003 |
-.021| -.0%55| -.033] -.04{ -.027} ~.0h1] -.0h0} -.027] -.013| .o02| .0o17| .033| .
1 -.020| -.018| -.018| -.039} -.038} -.021] .005| .009| .022| .031| .033| -.106| =.159
-.03L| -.034| -.047| -.027| -.011f{ 0 * | -.017| .27} -.277| -.178| -.279| -.279} -.179
.21} ,031{ .ok3| -.080| -.077| -.076| ~.0T6} -.076| -.076{ ~.073| -.070} -.072| -.OTh
JA55| .10ef .109) .116f .125| .133| .137| .aka} Lab7| .54 159 .164| .168
-.002| -.002f .005{ .100} .192| .229| .246| .259] .269| .107| .288| .297| .30
00| . L0035 .005] .00k} .005| .006| .006] . .007{ .008{ .010| .011
0 0 o} 0 0 0 0 0 0 (o} 0 0 0
0 0 o 0 0 0 o] (s} 0 0 o 0 0
o 0 o |o 0 . 0 0 0 0 0 0 0 - 0
o] o} 0 0 0 0 0 0 0 0 0 0 (o}
1.4 -.011| -.011| -.011| ~.010| -.00%| -.003} -.012{ -.024| -.021} -.018 -.020] O .008
1.ko -.041] -.041| -.040( ~.033| -.038} -.057} -.046} -.037| -.025| -.013| .001| .012| .020
1.40 -.023| -.022| -.022| -.039| -.028} -.013| .003| .015| .023| .033| -.029| -.156| -.168
1.ho -.0261 -.035) -.057{ -.0L7| .005] -.008| -.133| -.158] .162| -.163}{ -.165} .162| -.161
1.0 096 .112{ ,109| .023{ .020| .o021| .o22] .o23| .02k| .026| -.006} .0%5|. .0%6
| L.40 A5 (0 .mef L1212 129 W136( L1k2|  LAM8|  .15k] .160) .166( 172 .176| .180
1.%0 002 .o002| .002| .006| .055| .6 .218] .25k .271| .285) .297| .308] .316
.40 0 o (o] o] - 0 o o] 0 o (o] jo 0 0
1.ko o] o] (o] [ 0 0 o] 0 0 o] 0 0 o]
1.k0 o] 0 0 - 0 o] 0 0 0 0 0 0 0 0
1.40 0 0 0 0 0 (o} 0 0 0 0 ] 0 0
1.ko 0 o} 0 0 0 0 o] 0 o (o} 0 0 0
I -.029| -.029| -.021} ~.024] -.029] O .002) .ol1| .016]| .019] .015| .oik| -.0M1
L.t -.022[ -.021} -.032| ~.025] -.013| -.002]| -.020] ~.203] -.084 | -.120( -.127]| -.127| -.126 |*
a7 -.003| -.002| .013| .010{ -.O41| -.068( -.073| -.072| -.OT1| ~.0TO| -.069| ~-.068 | .066
L. 06| .110| 069 .060| .070( .O73| .O0T5| .oT7| .079] .081f .085| .085| .0BT
it -.00L| -.00L} .OM1| .108; .138| .149] .156| .161| .165| .169{ .173] .176]| .178
k.27 .003| .o02{ .002f .002{ .003| .003%| .003{ .013| .od1| .091j .006| .105| .053
417 o] 0 . O 0 0 0 0 (o} 0 (o] o 0 0
I 4 0 0 o 0 0 0 0 0 0 0 0 0 o -
- LT 0 0 W] o] 0 0 0 0 0 0 o~ |o 0
L7 0 o 0 0 0 (1} 0 (s} 0 0 0 0 0
iy 4 o) 0 0 o] 0 0 0 o .|o 0 0 0 0
6.9% 05| .052] .052{ .038{ .023] .o13| .ok} .015| .o19) .or7| .or7}{ .oa7| .o01T|
6.9 065 .065| .06T] .067| .065| .065| .061| .060| .058] . o5k Lok .
6.9% 0 o) 009 .037] .073| .104| .120) .056) .138§ .1h42]| .145] .148| .1AT
6.94 -.00L| -~.005| -.004| -.,004 | -,005} -.002] -.001| .o002} .013{ .0%30| .053! .oT7| .100
6.9% o 0 0 o] o} 0 0 0 10 0 0 0 0
6.9 0 0 0 ] 0 (o} o] 0 o] 0 (] 0 0
6.9% 0 (o} 0 0 o} 0 o] 0 o] 0 0 0 0
6.9% 0 0 0 0 0 (v} o] 0 (o} 0 0 0 0
11.11 -.005[ ~.006| -.005] -.00L| .o01} ,oo4| .006| .009| .012| .013| .OMkj .022| .030
11.11 0 0 o 0 0 (o} 0 0 0 0 0 0 o .
1.1 4] 0 0 o 0 (o) 0 0 0 0 0 0 0
11.11 (o} 0 0 0 0 0 o] 0 o} o 0 0. 0
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TABLE III.~- Continued
VALUES OF INCREMENTAL PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(e) Helium at test position I, (supersonic exit)
‘oggiﬁg; Pressure 'coefficients for nacelle-exit total-pressure fra.tio HJ)/po of —~
x/Dy| ¥y 2 3 k 5 6 T 8 g 10 11 12 13 14 15
10.76] 0.00[=0.012 |~0.001 |~0.001|-0.003|-0.001 | 0 -0.001|~0.001| 0.001 | 0.006 | 0.008 | 0.005|-0.004|-0.015
9.72| .00 ..017| -.007| -.004| ~.006| -.005 | -.007| -.009| -.010{ ~.009{ -.012{ -.022 | -.132| -.035 ~.037
8.68( .00| -.015( -.007| -.007| -.008| -.,008 | -.012| -.009| -.009] -.013| -.022| -.02k | -.022] -.016 -.007
7+63 .00| -.004} -.013| =.016] -.017| -.017 -.015] -.020| -.025| -.02k{ -.016}| -.005 | .006| .o17| .028
"6.59] .00} -.028| -.027| -.025| -,022]| -.024 | -.034] -.033] =.023| -.013{ ~.005| .002 .007{ -.003| -.115
5.55| .00| -.038| -.031] -.022} -.031{ -.039 | ~.034| ~.028| -.026| =.056 | ~.118| -.025 | -.130| -.133| -.133
h.51} .00| .029| .ok} .oko| .obi| .okk| -.0k3| -.012| -.016| -,018] -.017]| -.00k -.015| -.015| -.013
3.471 .00| .135| Lask| .77 Wby .107| .113] .12 128 .135| k2| L8 | -.153 157 .161-
2.43| .00] 0 0 0 0 0 021 .102| 159 .178| .192f .202 | .210! .218] .225
1.39| .00} 0 0 0 0 o] o] 0 0 o] L0021 004! .005| .005| .00T
.35 ,00( 0 0 0 o] 0 0 0 0 -.002 | ~.002| =,002 | ~.004| -.004| ~.005
-.69 .00| 0 0 0 0 0 0 0 o} 0 0 0 0 0 0
10.761 1.40} O 0 0 0 0 0 0 0 0 002 .002 | -.00L{ -.008| -.024
9.72| 1.40f -.013| -.002| -.003| -.004| -.004 | -.007| -.007| -.007| -.009| -.013} -.018 | -.028 -.029( -.028
8.68| 1.40| -.015 -.011} -,008| ~.009| -.010 | -.011| -.009| -.010| -.016 | -.021| -.020 | -.01% | -.008| ©
7.63| 1.40[ -.012| -.019} -.028} ~.019| -.019 | -.018| ~.019| -.029| -.025 | -.011 | 0 L0111} .021| .026
6.59] 1.40| ~.029| -.027| -.02k| -.020| -.022 | -.032| -.026| -.020{ ~.01% | -.005| .o02 -.019| -.088| -.127
5.55( 1.40| -.038] ~.031| -.027| -.041| -.057 | -.033| -.029| -.036| -.o421 -.131 -.115 | -.117| -.118] -.118
L.sa) 140 105 19| .131| .139] J1kk4 123| .086| .085| .085{ .086| .087| .089| .o9L| .093
3.47| 104 L1307 k9| .a64| .099{ .107{ .118{ .129 .138| .145| .isi| .156 | .161| .166 171
2.43| 1.%01 0 o) 0 0 o) o] .00k .033| .092| .155] .e00| .220| .232| .oM1
1.39| 1.40] 0 0 0 0 .0 0 10 0 0 o J0 0 0 0
351 1.50( 0 o] 0 0 0 o 0 (o] o} 0 0 o] 0 10
-.69| 1.k0| 0 0 0 -0 0 0 0 0 0’ 0 o] 10 0 0
10.76| 4.2%| -.007| .012| .011| .005| .006| .00L{ -.001| -.004| -.00% | -.006 | -.010 .009| -.003| -.001
9.72( %.17| -.0084 .001| .00l| -.005| -.007 | -.008| -.011| -.015| -.019| -.015 -.008 [0 .003] .013
8.68| .17 -.011| -.015| -.015| -.015} -.035 | -,018| -.022| -.018| -.010| -.002| .005'| .010] .001| o
7.63| 4.17| -.028| -.025| .021| -.021} -.0%1 | -.027| -.023| -.018] -.023 | -.059| -.092 | .103]| -.104| -.104
6.59| 4.17| .035| .Oh7{ .031} .o43| .056] .o45| .o13| .o02| -.002| -.00%| -.003 | -.003| -.002| -.001
| 5+55| ¥.17| -.096| .104| .113| .120| .093| .08L| .083 .085|-.087! .089) .111| .093| .095| .098
k.51] k17| 0 [0} 0 .003| .038 | .083| .106f .116| .124k| .129| 134 | .017| .1b1| .1hk4
3.47] k.27l 0 0 0 .002| .ook| .o07| .009| .o11| .o1k| .018| .c23| .o032| . .073
2.435] 7| o 0 0 0 0 0 0 (o} 0 o} o} 0 0 0
1.39} 4.17| 0 (o] 0 0 0 0 0 0 0 o} 0 0 0 0
351 k7| 0 0 0 0o o 0 0 0 0 0 0 0 0 o}
10.761 6.94{ 0 o] o] 0 0 .006| -.008| -.006| ~.003| .0O%| .010| .009] -.00L| -.022
9,72 6.94| .013( .005| .008| .016| .026( .013| .01} .o015| .033| .050| .o062| .066] .067 067
8.68| 6.941 .o12| .0761 .080| .082| .083| .075| .058| .052| .051| .o51| .05%| .o5%| .55 .056
7.63| 6.94| .069| .075| .080| .o75| .067| .067| .069| .o7a| .075| .o79| .083| .086| .08B .089
6.59| 6.9%| 0 <003| .005f .005| .009} .01T7{ .037| .063} .084| .101{ .192| .118] .120| .127
5.55| 6.9%| 0 o] o} 0 0 0 o} 0 0 0 0 0 0 0
.51 6.94| 0 0 o) 0 0 0 0 0 0 0 0 0 0 0
3.47]| 6.94| 0 0 0 0 0 0 0 0 ) ) o 0 0 - 0
10.76/11.11f ,009| .ol2| .018| .0i5| .016| .027{ -.057| .058| .069| .o77| .0871 .093| .096 .099
.9.72{11.11| 0 0 0 0 0 0 0 0 .001| .004{ ,008 | .016| .025| .036
8.68|11.11| 0 0 0 o} k] 0 0 0 0 0 0 0 0 o}
T.63(11.11} 0 0 0 o . 0 0 o] 0 o] 0 o’ o] 0 0
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TABLE III.~ Continued

POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15

(£) Air at test position I (sonic exit)

VALUES OF INCREMENTAL PRESSURE COEFFICIENTS FOR ALL WING ORIFICE

ogrdiiizgs Pressure coefficients for nacelle-exit total-pressure ratio H'J /Po of -
x/Dy | y/oy 6 ki 8 9 10 11 12 13 14 .15
10.76 | 0.00 {~0.00L | O -0.001 | -0.003 | -0.005 | -0.009 | =0.013 | -0.016 |-0.018 }-0.018
9.72 00| =009 | -,013} -.016| -.022| -.025| -.027| -.027| ~-.02k [ -.016 | «.009
8.68 .00 | =017} -.017| ~-.020| -.024 [ -.024% | -.027| =-.008 .003 .016 027
7.63| .00 -.051 | -.032| «.030| =-.022| -.010 L006 |  .020 <031 o5 | 016
6.59 .00 | «.043 ] -.029| -.013| .00l 003 | «.160| -.218 ] -.226 | -.232°7 -.237"
5.55 .00 | -.020 | -.023| -.179| -.189| -.198 | -.197| -.200 | -.202 | ~-.20% | -.204
k.51 .00 | -.068 [ -.069| -.068] -. -.067 | ~.066| -.062 | -.063 | -.060 | -.059
3047 .00 124 130 136 W42 .148 A5k .159 164 .168 172
2.43 .00 124 211 2h2 .260 27h .287 .296 .305 | .313 320
1.39 000 - .003 .003 003 .003 .002 .003 .003 013 076
35 L0010 o] 0 0 0 0 0 0 0 0
=.69 .00 0 0 0 o] 0 0 0 0 0 0o
- 10.76 | 140 | 0 .003 | ~.005 | ~.005] ~.005| -.006 | ~.013| -.013 | -.013 | -.013 |
¢ - 9.72 | 1.k0 | -.012 Ol -.018 (| ~023) -.025 ) -.02k| ~.022 | =.019 | -.011 | -.001
,8.68 ] 1.40 | -.015 | -.015| -.018| -.022| -.019] -.010 .005 .01 .021 032
7.63| 1.40 | ~.024 | -,028| -.022| -.011| -.00L .04 .024 026 | -.018 | -.156
- 6.59 | 1.40 [ «.029 | ~.020| -.009| O -.064k | -.185{ -.190 | -.193 | -.195 | -.196
R 5.55 | 140 | -.019 | =319 -.173| -.177| -.180| -.182| -.18% | -.184 | -,185 | ~.186
451 | 1.ko .06 o) s051 053 .055 .057 059 .061 .063 064
3471 1.0 137 146 154 1617 .166 .002 AT7 .182 .186 .190
2.43 | 1.0 .008 104 237 273 .292 .307 .318 .328 336 343
1391 140 | 0 0 0 o] 0 0 0 0 0 .001
B35 1400 o] 0 0 0 0 0 0 0 0
-.69] 140 {0 0 o] 0 0 0 o] 0 0 0
10.76 | 4.17 1 -.005 | © «.007 | =-.013} -.017}| -.018| -.007 | -.001 .00k 015
9.72 | 4%.17 | -.013 | -.013| -.013} -.012| -.009 | -.004 00k .009 .010 .002
8.68 | 4.17 | -.026 | -.019} ~-.013] -.008| -.00T| ~.O4L| ~.119 | -.170 | -.182 [ -.188
T7.63 | 4,17 | =018 | «.025 | -.080 | cmmmmm | mmemmme | cmmmoe | mmme | cmtimmn [ cmems s
6.59 | 4.7 | -.027 | -.0%0| -.030| ~.030| -.031| ~.03%01 -.029 | -.029 | -.029 | -.029
5.55 | 4.17 .072 075 Neyi 078 .080 .081 <083 084 .085 .086
k511 .17 .130 b7 43 47 151 154 .156 .158 160 161
3.7 %171 .00k .009 .026 076 146 .116 .24k 260 271 .278
2435 | ka7 ] o0 0 0 0 0. 0 0 0 0 0
1.39 | k17| 0 0 0 0 0 0 0 0 0 0
351 4,171 0 0 0 0 0 0 0 0 0 (o]
10.76 | 6.9% | ~.014 | ~,005| -.005| -.017| =.053 | -.102| ~.132 | <.138 | -.1h1 | -.142
9.72 | 6.94 .019 049 .085 .09 .09 .096 .096 .096 .09 .Q96
8.68 | 6.94 034 033 032 .032 .031 031 .031 .031 .032 032
7.63 | 6.94 075 075 076 077 077 079 .080 .082 .083 084
6.59 | 6.94 .059 111 .128 L34 37 143 J42 45 146 AT
1555] 6.94 | 0 0 0 .00L .020 073 .112 .135. LT 154
k51| 6.9 | O 0 0 0 0 0 0 .010 .010 020
3471 6.94 | 0 0 0 0 0 0 0 0 0 0
10,76 {11.11 | .061 092 .09 .095 097 <104 104 <104 .107 .108
9.72 |11.11 .003 .009'|  .020 Okl .068 .087 .096 .102 .105 107
- 8.68 f11.11 | 0 0 o] 0 0 005 012 .026 JOMT .070
. 7.63 [11.11 { © 0 0 0 o} 0 0 0 0 o]
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TABLE III.-~ Concluded’
VALUES OF INCREMENTAL PRESSURE COEFFICIENTS FOR ALL WING ORIFICE
POSITIONS FOR TOTAL-PRESSURE RATIOS OF 2 TO 15
(g) Hydrogen and air at test position Iy (hot sonic exit)
Orifice Pressure coefficlents for nacelle-exit total-pressure
ordinates S ratio Hj/p, of —

x/Dy /Py 6.50 6.75 7.00 725 7.50
10.76 0.00 -0.008 ~0:010 «0.01L -0.006 -0.006
9.72 .00 - .00k -.005 -.007 .001 -.00%
8.68 .00 -.017 -.016 -.016 -.014 -.014%
T.63 .00 -.026 -.032 -.023 -.023 -.023
6.59 .00 -.035 -.032 -.028 -.02k -.020
5.55 .00 -.017 ~.01h -.010 -.008 -.003
k.51 .00 -.071 -.070 -.070 -.071 -.070
347 .00 .119 122 125 127 .129
2.43 .00 204 .21% 222 .229 .235
1.39 .00 .005 .007 .006 .005 .005
" 35 .00 ~.007 -.005 -.006 -.006 -.006
-.69 .00 ) (o} 0 0 0
10.76 1.k0 -.007 -.010 -.011 -.003 - 004
9.72 1.h0 -.006 -.008 -.009 -.003 -.006
8.68 1.4%0 -.016 -.010 -.018 -.001 -.011
7.63 1.40 - -.019 -.017 -.019 -.020 -.021
6.59 1.40 -.031 -.0%0 -.025 -.018 -.024
555 1.h0 -.012 -.009 <.008 -.008 -.019
h.51 1.40 .Ou6 JOWT 047 LOh9 .0k9
347 1.40 .037 139 .14 113 L146
2.4% 1.h0 .093 122 ATh .203 .229
1.39 1.40 -.0l2 -.011 -.014 -.009 -.012

35 140 0 0 0 0 0
-.69 1.40 0 0 0 0 0
10.76 417 -.007 -.015 -.020 -.003 -.010
9.72 4,27 -.012 -.016 -.018 -.010 -.013
8.68 4,17 -.022 -.023 ~.025 ° -.023 -.021
7.63 k.17 -.016 -.016 -.012 -.012 -.010
6.59 L7 -.022 024 -.024 -.036 -.030
5.55 .17 073 07k 075 076 OT7
451 417 V133 34 .138 140 )
347 Yt .004 005 .006 .009 .013
2.43 4.7 0 o} (] (o} 0
1.39 k.17 0 o} 0 0 0

.35 L7 0 0 0 0 o
10.76 6.94 -.017 -.022 ~. 024 -.011 -.016
9.72 6.94 .010 011 .009 .009 Nl
8.68 6.94 034 031 .026 .031 .030
7.63 6.94 069 . .063 073 .070
6.59 6.94 .093 .097 2108° .120 122
5.55 6.9 =.005 -.005 -.005 -.005 -.005
k.51 6.94 0 0 o} 0 0
347 6.94 0 o o 0 (]
10.76 11.11 07 .070 073 .085 .086
9.72 11.11 «.005. -.001 .00 007 .020
8.68 11.11 -.003 -.005 -.005 0 -.003
7.63 11.11 0 0 0 0- 0
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Figure 4.- Location of the wing stati
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Figure 6.- Chordwise variation of jet-off pressure coefficients for all
test positions.
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Figure 6.- Concluded.
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x/Dj

Position Iy

Position I,

Posltlon IIy ~

L-91682

Figure 7.- Shadowgraph pictures of the flow field about the nacelle exit
with jet off for test positions Ig, Ip, Ic¢, and Ilp.
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Figure 8.- Typical jet-off pressure field on the wing.
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(a) Hot propulsive jet, pj/Po = 3.87

(¢) Air propulsive jet, pj/po = 3,69

L-91683
L Figure 9.- Shadowgraph pictures of the flow field about the nacelle exit
for a total-pressure ratio of 7 at test position Iy.
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Figure 10.- Chordwise variation of Jet-on pressure coefficients at test
position Iy for two wing spanwise positions from both hot and cold
propulsive Jjets at a nacelle-exit total-pressure ratio of T.
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Figure 11.- Variation of jet-on pressure coefficient with nacelle-exit
total-pressure ratio for the orifices located 2.43 jet diameters behind )
the exit at test position I, from both hot and cold propulsive Jjets.
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(b) At l,hODj spanwise from nacelle center line.

Figure 12.- Variation of jet-on pressure coefficient with nacelle-exit
static-pressure ratio for the orifices located 2.43 jet diameters
behind the exit at test position Ip from both hot and cold propul-
give jets.
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Figure 13.- Varlation of jet-on pressure coefficient with nacelle-exit
total-pressure ratio for the orifices located 5.55 jet diameters behind
the exit at test position Ip from both hot and cold propulsive jets.
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Filgure 15.~ Chordwise variation of Jet-on pressure coefficients for test
positions Iy, Iy, and I, wusing a cold helium propulsive jet at a
nacelle-exit total-pressure ratio of 7.
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Figure 15.- Concluded.
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Figure 16.- Shadowgraph pictures of the flow field about the nacelle exit
with jet on and jet off for test positions I, Iy, I,, and Ilb.
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Figure 16.- Continued.
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Figure 16.- Continued.
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Figure 16.- Concluded.

CONFIDENTIAL

L-91687



g

- b AR e e sz

Sk

CONFIDENTIAL NACA RM 155L13

0
\/// ine
N
0 /
W L%

/// / Primary shock wave intersection
) S / VAV VRN

P /// econdary shock wave intersection

\///(
NG

Figure 17.- Typical jet-on pressure field on the wing.
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Figure 19.- Chordwise variation of Jet-on pressure coefficients with

shadowgraph pictures at test positions Ip for both sonic and super-

sonic nacelle exits at nacelle-exit total-pressure ratios of 4, 6, 8,
10, and 12 for the helium propulsive Jjet.
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Figure 19.- Continued.
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Figure 19.- Continued.

CONFIDENTTAL




NACA RM LH5L15

Jet-on pressure coefficient, Pn

CONFIDENTIAL

x/Dyx

L~91701
2
- Sonic ex;t¥II{}} Wing treiling edge-
N Supersonic exit -
.1 2y
N F ~
, ~
[
] ] =
<
-l i
-2
-2 2 L 3 8 10 12

Distance from nacelle exit, X/Dj*
(a) Hj/po = 10.

Figure 19.- Continued.
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Figure 19.- Concluded.
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Figure 25.-~ Chordwise variation of incremental pressure coefficient P, - Pr 3
at two spanwise stations for positions I,, Iy, and I, at a nacelle- N

exit total-pressure ratio of T.
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Figure 26.- Typical chordwise and spanwise variation of incremental pres-
sure coefficient P, - Py.
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Figure 28.- Variation of gross thrust coefficient with nacelle-exit total-
pressure ratio for ¢y = 1.27..
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